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DESCRIPTION 



NOVEL SULFONYL DERIVATIVES 

Technical Field 

The present invention relates to a novel, orally- 
administrable sulfonyl derivative or salt thereof which in- 
hibits an activated coagulation factor X (which will here- 
inafter be abbreviated as "FXa">, thereby exhibiting strong 
anticoagulant action; and a coagulation suppressor or pre- 
vent ive and/or remedy for thrombosis or embolism which c»- 
prises the derivative or sait as an effective ingredient. 

Background Art 

Exasperation of coagulation activity is an important 
factor for unstable angina, cerebrai infarction, cerebral 
embolism, myocardial infarction, pulmonary infarction, pul- 
monary embolism, Buerger's disease, deep vein thrombosis, 
disseminated intravascular coagulation syndrome, thrombus 
formation after valve replacement, recession after revas- 
cularization or formation of thrombus upon extracorporeal 
circulation. There is accordingly a demand for an excel- 
lent anticoagulant which is excellent in dose- 
responsiveness, has long-lasting effects, has a low risk of 
hemorrhage, has less side effects and exhibits rapid and 
efficient effects even by oral administration (Thrombosis 
Research, 68, 507-512, 1992). 
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Studies on anticoagulants based on various acting 
mechanisms suggest that a FXa inhibitor has a possibility 
of becoming an excellent anticoagulant. The coagulation 
system is a series of reactions wherein a large amount of a 
5 thrombus is produced through an amplification step due to a 
multi-stage enzymatic reaction and induces the formation of 
insoluble fibrin. In the intrinsic system, after the 
multi-stage reaction following the activation of a contact 
factor, activated Factor IX activates factor X on a phos- 

10 pholipid membrane in the presence of activated Factor VIII 
and a calcium ion, while in the extrinsic system, activated 
Factor VII activates Factor X in the presence of a tissue 
factor. In other words, the activation of Factor X into 
FXa in the coagulation system is an essential reaction in 

15 the formation of thrombin. Activated Factor X (FXa) in 

each system carries out limited proteolysis of prothrombin, 
thereby forming thrombin. The resulting thrombin activates 
the coagulation factors on the upstream side, whereby the 
formation of thrombin is amplified further. As described 

20 above, the coagulation system upstream of FXa is separated 
into intrinsic and extrinsic systems so that the inhibition 
of the enzyme of the coagulation system upstream of FXa 
does not suppress the production of FXa sufficiently, in- 
evitably resulting in the production of thrombin. Further- 

25 more, the coagulation occurs as a self-amplifying reaction 
so that the suppression of the coagulation system can be 
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accomplished more efficiently by the inhibition of FXa 
which exists upstream of the thrombin than by the inhibi- 
tion of the thrombin formed (Thrombosis Research, 15, 617- 
629 (1979) ) . 

5 Another merit of the FXa inhibitor is that an effec- 

tive dose in a thrombus model is largely different from the 
dose for extending the bleeding time in an experimental 
hemorrhage model. From the experimental result, the FXa 
inhibitor is presumed to be an anticoagulant with a low 

10 risk of hemorrhage. 

As a FXa inhibitor, various compounds are reported. 
In general, antithrombin III or antithrombin Ill-dependent 
penta-saccharide is known to have no inhibitory action 
against a prothrombinase complex which plays a practical 

15 role in the thrombus formation in vivo (Thrombosis Re- 

search, 68, 507-512(1992); Journal of Clinical Investiga- 
tion, 71, 1383-1389(1983); Mebio, August issue, 92-97) and 
moreover, it does not exhibit effectiveness in oral admini- 
stration. Although tick anticoagulant peptide (TAP) (Sci- 

20 ence, 248, 593-596(1990)) or antistacin (AST) (Journal of 

Biological Chemistry, 263, 10162-10167(1988)) isolated from 
a tick or leech which is a bloodsucker inhibits FXa and ex- 
hibits anti-thrombus effects on the models of from venous 
thrombus to arterial thrombus, it is not effective when 

25 orally administered because it is a high-molecular peptide. 
From such a viewpoint, a low-molecular FXa inhibitor which 



directly inhibits a coagulation factor without depending on 
antithrombin III has been developed. 

An object of the present invention is to provide, as 
an excellent anticoagulant, a novel sulfonyl derivative or 
salt thereof, or a solvate thereof which has strong FXa in- 
hibitory action, exhibits prompt, sufficient and long- 
lasting anti-thrombus effects even by the oral administra- 
tion and has less side effects. 

Disclosure of the Invention 

With the forgoing in view, the present inventors have 
carried out an extensive investigation on the synthesis of 
a novel FXa inhibitor and its pharmacological action. As a 
result, it has been found that a novel sulfonyl derivative 
or salt thereof, or solvate thereof exhibits strong FXa in- 
hibitory activity and strong anticoagulant activity, inhib- 
its FXa strongly, promptly and continuously by the oral 
administration, exhibits anti-coagulant action and anti- 
thrombus action, is highly safe and is useful as a preven- 
tive or remedy for various diseases caused by a throm- 
bus • embolus . 

The present invention relates to a sulfonyl derivative 
represented by the below-described formula (I) or salt 
thereof, or a solvate thereof: 
Chemical formula (I): 

q i_ q 2_ t i_q3_ S o 2 _q a (I) 
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[wherein, Q 1 represents a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group which may have a sub- 
stituent, a saturated or unsaturated 5- or 6-membered het- 
erocyclic group which may have a substituent, a saturated 
5 or unsaturated dicyclic fused ring group which may have a 

substituent or a saturated or unsaturated tricyclic fused 
ring group which may have a substituent; 

Q 2 represents a single bond, an oxygen atom, a sulfur 
atom, a linear or branched Ci_ 6 alkylene group, a linear or 
10 branched C 2 - 6 alkenylene group, a linear or branched C 2 _ 6 al- 
kynylene group, 
a group -N(R 1 )-CO- 

(in which R 1 represents a hydrogen atom or an alkyl group) , 
a group -N (R 2 ) - (CH 2 ) »- 
15 (in which R 2 represents a hydrogen atom or an alkyl group 

and m stands for an integer of 0 to 6) , or 
a group of the following formula: 




(which represents a divalent, saturated or unsaturated 5- 
20 or 6-membered cyclic hydrocarbon group which may have a 

substituent, a divalent, saturated or unsaturated 5- or 6- 
membered heterocyclic group which may have a substituent or 
a divalent, saturated or unsaturated dicyclic fused ring 



group which may have a substituent and <— C means the bond- 
ing of the carbon atom of this group to Q 1 ) , 

Q 3 represents any one of the following groups: 

— N N — -N N- 



0 <^-^R 6 




R 7 t V R 8 

_ N V r 7s- N — _n— c r y~ 

(in which when the carbon atom to which each of R 3 , R 4 , R 5 , 
R 6 , R 7 , R 8 , R 10 and R 11 has been bonded is not adjacent to a 
nitrogen atom, R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 10 and R 11 each inde- 
pendently represents a hydrogen atom, 

a hydroxyl group, 

an alkyl group, 

an alkoxyl group, 

an alkoxyalkyl group, 

an alkoxyalkyloxy group, 

a hydroxyalkyl group, 

a hydroxyalkyloxy group, 

a hydroxyalkylcarbonyl group, 

a hydroxyalkylsulf onyl group, 

a formyl group, 
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a formylalkyl group, 

a f ormylalkylcarbonyl group, 

a f ormylalkylsulf onyl group, 

an alkylcarbonyl group, 
5 an alkylsulf onyl group, 

an alkylcarbonylalkyl group, 

an alkylsulf onylalkyl group, 

a carboxyl group, 

a carboxyalkyl group, 
10 a carboxyalkyloxy group, 

a carboxyalkylcarbonyl group, 

a carboxyalkylsulf onyl group, 

a carboxyalkylcarbonylalkyl group, 

a carboxyalkylsulf onylalkyl group, 
15 an alkoxycarbonyl group, 

an alkoxycarbonylalkyl group, 

an alkoxycarbonylalkyloxy group, 

an alkoxycarbonylalkylcarbonyl group, 

an alkoxycarbonylalkylsulf onyl group, 
20 an amino group which may have one or two substituent s , 

an aminoalkyl group which may have, at the amino moi- 
ety thereof, one or two substituents, 

an aminoalkyloxy group which may have, at the amino 
moiety thereof, one or two substituents, 
25 an aminoalkylcarbonyl group which may have, at the 

amino moiety thereof, one or two substituents, 



an aminoalkylcarbonyloxy group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminocarbonyl group which may have, at the amino 
moiety thereof, one or two substituents, 
5 an aminocarbonylalkyl group which may have, at the 

amino moiety thereof, one or two substituents, 

an aminocarbonylalkyloxy group which may have, at the 
amino moiety thereof, one or two substituents, 

an alkylsulf onylaminocarbonylalkyl group which may 
10 have, at the amino moiety thereof, one substituent, 

an arylsulf onylaminocarbonyl group which may have, at 
the amino moiety thereof, one substituent, 

an aminosulf onylalkyl group which may have, at the 
amino moiety thereof, one or two substituents, 
15 a cyanoalkyl group, 

an alkoxyalkylaminocarbonylalkyl group which may have, 
at the amino moiety thereof, one substituent, 

an alkylcarbonyloxyalkyl group, or 

a group A 1 -B 1 - (in which A 1 represents a saturated or 
20 unsaturated 5- or 6-membered cyclic hydrocarbon group which 
may have a substituent or a saturated or unsaturated 5- or 
6-membered heterocyclic group which may have a substituent 
and B 1 represents a single bond, a carbonyl group, an al- 
kylene group, a carbonylalkyl group, a group -0- (Ci_ 6 al- 
25 kylene) , a group -C00-(Ci_6 alkylene) , a group -NHCO- or a 
group -NHCO- (Ci_6 alkylene), 



when the carbon atom to which each of R , R , R , R , 
R 7 , R 8 , R 10 and R 11 has been bonded is adjacent to a nitrogen 
atom, R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 10 and R 11 each independently 
represents 

a hydrogen atom, 

an alkyl group, 

a hydroxyalkyl group, 

a hydroxyalkylcarbonyl group, 

a hydroxyalkylsulf onyl group, 

a formyl group, 

a formylalkyl group, 

a f ormylalkylcarbonyl group, 

a f ormylalkylsulf onyl group, 

an alkylcarbonyl group, 

an alkylsulf onyl group, 

an alkylcarbonylalkyl group, 

an alkylsulf onylalkyl group, 

a carboxyl group, 

a carboxyalkyl group, 

a carboxyalkylcarbonyl group, 

a carboxyalkylsulf onyl group, 

a carboxyalkylcarbonylalkyl group, 

a carboxyalkylsulf onylalkyl group, 

an alkoxyalkyl group, 

an alkoxycarbonyl group, 

an alkoxycarbonylalkyl group, 
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an alkoxycarbonylalkylcarbonyl group, 
an alkoxycarbonylalkylsulf onyl group, 

an aminoalkyl group which may have, at the amino moi- 
ety thereof, one or two substituents, 
5 an aminoalkylcarbonyl group which may have, at the 

amino moiety thereof, one or two substituents, 

an aminocarbonyl group which may have, at the amino 
moiety thereof, one or two substituents, 

an aminocarbonylalkyl group which may have, at the 
10 amino moiety thereof, one or two substituents 

an alkylsulf onylaminocarbonylalkyl group which may 
have, at the amino moiety thereof, one substituent, 

an arylsulf onylaminocarbonyl group which may have, at 
the amino moiety thereof, one substituent, 
15 an aminosulf onylalkyl group which may have, at the 

amino moiety thereof, one or two substituents, 

a cyanoalkyl group, 

an alkoxyalkylaminocarbonylalkyl group which may have, 
at the amino moiety thereof, one substituent, 
20 an alkylcarbonyloxyalkyl, or 

a group A 2 -B 2 - (in which A 2 represents a saturated or 
unsaturated 5- or 6-membered cyclic hydrocarbon group which 
may have a substituent or a saturated or unsaturated 5- or 
6-membered heterocyclic group which may have a substituent, 
25 and B 2 represents a single bond, a carbonyl group, an al- 
kylene group, a carbonylalkyl group, a group -0-(Ci_ 6 al- 
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kylene), a group -COO- (d_ 6 alkylene) , a group -NHCO- or a 
group -NHCO-(Ci- 6 alkylene group), 

each of R 3 and R 4 , R 5 and R 6 , R 7 and R 8 , and R 10 and R 11 
may be coupled together with a carbon atom which consti- 
tutes the ring and represent a saturated or unsaturated 5- 
to 7-membered cyclic hydrocarbon group which may have a 
substituent or a saturated or unsaturated 5- to 7-membered 
heterocyclic group which may have a substituent, R 9 and R 12 
each independently represents: 

a hydrogen atom, 

an alkyl group, 

a hydroxyalkyl group, 

a hydroxy alkylcarbonyl group, 

a hydroxyalkylsulfonyl group, 

an alkoxyl group, 

an alkoxyalkyl group, 

an alkoxyalkylcarbonyl group, 

an alkoxyalkylsulfonyl group, 

a formyl group, 

a formylalkyl group, 

a formylalkylcarbonyl group, 

a formylalkylsulfonyl group, 

an alkylcarbonyl group, 

an alkylcarbonylalkyl group, 

an alkylsulfonyl group, 

an alkylsulfonylalkyl group, 
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a carboxyalkyl group, 

a carboxyalkylcarbonyl group, 

a carboxyalkylsulfonyl group, 

a carboxyalkylcarbonylalkyl group, 

a carboxyalkylsulf onylalkyl group, 

an alkoxycarbonyl group, 

an alkoxycarbonylalkyl group, 

an alkoxycarbonylalkylcarbonyl group, 

an alkoxycarbonylalkylsulf onyl group, 

an amino group which may have one or two subst ituents , 

an aminoalkyl group which may have, at the amino moi- 
ety thereof, one or two substituents 

an aminoalkyloxy group which may have, at the amino 
moiety thereof, one or two substituents, 

an aminoalkylcarbonyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminoalkyloxycarbonyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminocarbonyl group which may have, at the amino 
moiety thereof, one or two substituents, 

an aminocarbonylalkyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminocarbonyloxyalkyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an alkylsulfonylaminocarbonylalkyl group which may 
have, at the amino moiety thereof, one substituent, 
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an arylsulf onylaminocarbonyl group which may have, at 
the amino moiety thereof, one substituent, 

an aminosulf onylalkyl group which may have, at the 
amino moiety thereof, one or two substituents , 
5 a cyanoalkyl group, 

an alkoxyalkylaminocarbonylalkyl group which may have, 
at the amino moiety thereof, one substituent, or 

an alkylcarbonyloxyalkyl, 

R 9 and R 7 or R 8 may be coupled together with a carbon 
10 atom constituting the ring and a nitrogen atom to which R 9 

has been bonded and represent a saturated or unsaturated 5- 
to 7-membered heterocyclic group which may have a substitu- 
ent, 

R 12 and R 10 or R 11 may be coupled together with a carbon 
15 atom constituting the ring and a nitrogen atom to which R 12 
has been bonded and represent a saturated or unsaturated 5- 
to 7-membered heterocyclic group which may have a substitu- 
ent , 

a, b, d, e and g each independently stands for an in- 
20 teger of 0 or 1, c stands for an integer of 0 to 3, and f, 
h and i each independently represents an integer of 1 to 3, 
with the proviso that the sum of a, b and c stands for an 
integer of 2 or 3, the sum of d and e stands for an integer 
of 0 or 1 and the sum of f, g and h stands for an integer 
25 of 3 to 5) , 

Q A represents an arylalkenyl group which may have a 
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substituent, a heteroarylalkenyl group which may have a 
substituent, a saturated or unsaturated dicyclic fused ring 
group which may have a substituent, a saturated or unsatu- 
rated tricyclic fused ring group which may have a substitu- 
ent, a group Ar-C(H)=N- (in which, Ar represents an aryl 
group which may have a substituent), or a group Het-C(H)=N- 
(in which, Het represents a heteroaryl group which may have 
a substituent) , and 

T 1 represents a carbonyl group, 
a group -CH(R 13 )- 
(in which R 13 represents a hydrogen atom, an alkyl group, a 
hydroxyalkyl group having the hydroxyl group which may be 
protected, an alkoxyalkyl group,, a carboxyalkyl group, an 
alkoxycarbonylalkyl group, an aryl group, an aralkyl group, 
a heteroaryl group, a heteroarylalkyl group or an aminoal- 
kyl group which may have, at the amino moiety thereof, a 
substituent (protecting group)), or 

a group -C(=NOR 14 )- or -C (=N-NHR 14 ' ) - 
(in which R 14 and R 14 ' each independently represents a hydro- 
gen atom, an alkyl group, a carboxyalkyl group, an alkoxy- 
carbonyl group, an aryl group, an aralkyl group, a het- 
eroaryl group, a heteroarylalkyl group or an aminoalkyl 
group which may have, at the amino moiety thereof, a sub- 
stituent. 

The present invention also provides a pharmaceutical 
comprising as an effective ingredient a sulfonyl derivative 
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represented by the above-described formula (I) or salt 
thereof, or a solvate thereof. 

The present invention also provides a pharmaceutical 
composition comprising a sulfonyl derivative represented by 

5 the above-described formula (I) or salt thereof, or a sol- 
vate thereof and a pharmaceutical^ acceptable carrier. 

The present invention also provides use of a sulfonyl 
derivative represented by the above-described formula (I) 
or salt thereof, or a solvate thereof as a pharmaceutical. 
10 The present invention also provides a method for 

treating diseases caused by FXa, blood coagulating diseases 
and various diseases due to thrombosis or embolism, which 
comprises administering a sulfonyl derivative represented 
by the above-described formula (I) or salt thereof, or a 

15 solvate thereof. 

Best Modes for Carrying Out the Invention 

A description will next be made of the substituents in 
the sulfonyl group derivative of the formula (I) according 
20 to the present invention. 
<About group Q A > 

Q A represents an arylalkenyl group which may have a 
substituent, a heteroarylalkenyl group which may have a 
substituent, a saturated or unsaturated dicyclic fused ring 
25 group which may have a substituent, a saturated or unsatu- 
rated tricyclic fused ring group which may have a substitu- 



ent, a group Ar-C(H)=N- (in which, Ar represents an aryl 
group which may have a substituent) , or a group Het-C(H)=N- 
(in which, Het represents a heteroaryl group which may have 
a substituent) . 

In the group Q A , the term "arylalkenyl group which may 
have a substituent" means a group composed of an aryl group 
and a linear, branched or cyclic C 2 - 6 alkenylene group. Ex- 
amples of the aryl group include phenyl, naphthyl, anthryl 
and phenanthryl group. Examples of the arylalkenyl group 
include phenylethenyl group. 

The "heteroarylalkenyl group which may have a sub- 
stituent" means a group composed of a heteroaryl group and 
a linear, branched or cyclic C 2 -e alkenylene group. The 
"heteroaryl group" means an aromatic monovalent group hav- 
ing at least one hetero atom and examples include pyridyl, 
furyl and thienyl groups. Examples of the heteroarylal- 
kenyl group include pyridylethenyl group. 

The "saturated or unsaturated, dicyclic or tricyclic 
fused ring group which may have a substituent" means: 1) a 
group obtained by the condensation of saturated or unsatu- 
rated 5- or 6-membered cyclic hydrocarbon groups which may 
have a substituent, 2) a group obtained by the condensation 
of a saturated or unsaturated 5- or 6-membered cyclic hy- 
drocarbon group which may have a substituent and a satu- 
rated or unsaturated 5- or 6-membered heterocyclic group 
which may have a substituent and 3) a group obtained by the 
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condensation of saturated or unsaturated 5- or 6-membered 
heterocyclic groups which may have a substituent. 

Examples of the saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group include cyclopentyl, cy- 
5 clopentenyl, cyclopentadienyl , cyclohexyl, cyclohexenyl , 

cyclohexadienyl and phenyl groups. When the group has plu- 
ral structural isomers as the cyclopentenyl group, they are 
all embraced in it. 

The saturated or unsaturated 5- or 6-membered hetero- 
10 cyclic group is a cyclic group having at least one hetero 

atom. Examples of the hetero atom include oxygen, nitrogen 
and sulfur. Examples of the saturated or unsaturated 5- or 
6-membered heterocyclic group include furyl, pyrrolyl, 
thienyl, pyrazolyl, imidazolyl, pyrazolinyl, oxazolyl, oxa- 
15 zolinyl, thiazolyl, thiazolinyl, oxatriazolyl, thiadia- 

zolyl, furazanyl, pyranyl, pyridyl, pyridazinyl, pyrrolid- 
inyl, piperazinyl, piperidinyl, oxazinyl, oxadiazinyl, mor- 
pholinyl, thiazinyl, thiadiazinyl , thiomorpholinyl , tetra- 
zolyl, triazolyl and triazinyl. Where the group has plural 
20 structural isomers as the pyranyl, it is to be noted that 
they are all embraced in it. 

Examples of the group 1) include indenyl, indanyl, 
naphthyl, tetrahydronaphthyl , anthryl and phenanthryl; 
those of the group 2) include benzof uranyl, benzothienyl , 
25 indolyl, indolinyl, quinolyl, benzodiazinyl , tetrahydroiso- 
quinolyl, benzothiazolyl , tetrahydrobenzothiazolyl and 



18 



isoindolyl; and those of the group 3) include naphthy- 
ridinyl, tetrahydrothienopyridyl, tetrahydrothia- 
zolopyridyl, tetrahydropyridopyridyl, thiazolopyridazinyl , 
tetrahydrothiazolopyridazinyl, pyrrolopyridyl , tetrahydro- 
pyrrolopyridyl, dihydropyridoquinazolinyl , pyridopyrimid- 
inyl, tetrahydropyridopyrimidinyl, pyranothiazolyl , dihy- 
dropyranothiazolyl, furopyridyl, tetrahydrof uropyridyl , 
oxazolopyridyl, and tetrahydrooxazolopyridyl . 

The aryl group in the group Ar-C(H)=N (wherein Ar rep- 
resents an aryl group which may have a substituent) means 
an aryl group similar to that described above. The group 
Ar-C(CH)=N- means a group composed of a phenyl group which 
may have a substituent and a group -C(H)=N- or the like. 

The heteroaryl group in the group Het-C(H)=N- (wherein 
Het represents a heteroaryl group which may have a sub- 
stituent) means a heteroaryl group similar to that de- 
scribed above. The group Het-C(H)=N- means a group com- 
posed of a pyridyl group which may have a substituent and a 
group Het-C(H)=N-. 

Each of the arylalkenyl group, heteroarylalkenyl 
group, saturated or unsaturated dicylic fused ring group, 
saturated or unsaturated tricyclic fused ring group, the 
group Ar-C(H)=N- and the group Het-C(H)=N- may have one or 
two substituents. Examples of the substituent include a 
hydroxyl group, halogen atoms such as fluorine, chlorine, 
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bromine and iodine, halogenomethyl groups having 1 to 3 
halogen atoms substituted, an amino group, a cyano group, 
an aminomethyl group, an amidino group, a hydroxyamidino 
group, linear, branched or cyclic Ci- 6 alkyl groups (ex. 
5 methyl and ethyl), linear, branched or cyclic Ci-e alkoxyl 
groups (ex. methoxyl and ethoxyl) , linear, branched or cy- 
clic C 2 -7 alkoxycarbonylamidino groups (ex. methoxycarbonyl- 
amidino and ethoxycarbonylamidino) , linear, branched or cy- 
clic C 2 -6 alkenyl groups (ex. vinyl and allyl), linear, 

10 branched or cyclic C 2 -s alkynyl groups (ex. ethynyl and pro- 

pynyl), linear, branched or cyclic C 2 - 6 alkoxycarbonyl 
groups (ex. methoxycarbonyl and ethoxycarbonyl ) and amino- 
carbonyl groups. 

More specifically, the group Q A represents any one of 

15 the following groups. 
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A description will next be made of the substituent in 
these groups. 

In the group 



R 15 represents a hydrogen atom, a hydroxyl group, a nitro 
group, a cyano group, a halogen atom, an alkyl group, a hy- 
droxyalkyl group, an alkoxyl group, an alkoxyalkyl group, a 
carboxyl group, a carboxyalkyl group, an alkylcarbonyl 
group, an alkoxycarbonyl group, an alkoxycarbonyalkyl 
group, an alkylcarbonyloxy group or a group A 3 -B 3 
(wherein, A 3 represents an amino group which may have one 
or two substituents, a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group which may have a sub- 
stituent or a saturated or unsaturated 5- or 6-membered 
heterocyclic group which may have a substituent and B 3 rep- 
resents a single bond, a carbonyl group, an alkylene group, 
a carbonylalkyl group, a carbonylalkyloxy group or an al- 
kylenecarbonyloxy group) . 

In R 15 , examples of the halogen atom include fluorine, 
chlorine, bromine and iodine. 

Examples of the alkyl group include linear, branched 
or cyclic Ci_ 6 alkyl groups such as methyl, ethyl, isopropyl 
and cyclopropyl. 




The "hydroxyalkyl group" means a group composed of a 
hydroxyl group and a linear, branched or cyclic Ci-e al- 
kylene group. Examples of the alkylene group include me- 
thylene, ethylene, trimethylene , propylene and cyclohexy- 
lene. Examples of the hydroxyalkyl group include hydroxy- 
methyl and hydroxyethyl . 

The "alkoxyl group" means a group formed of the above 
described Ci_ 6 alkyl group and an oxygen atom. Examples in 
elude methoxyl, ethoxyl and isopropoxyl. 

The "alkoxyalkyl group" means a group formed of a lin 
ear, branched or cyclic Ci-e alkoxyl group and a linear, 
branched or cyclic Ci_ 6 alkylene group. Examples include 
methoxymethyl, methoxyethyl and ethoxymethyl . 

The "carboxyalkyl group" means a group formed of a 
carboxyl group and a linear, branched or cyclic Ci- 6 al- 
kylene group. Examples include carboxymethyl and car- 
boxyethyl . 

The "alkylcarbonyl group" means a group formed of a 
linear, branched or cyclic C^e alkyl group and a carbonyl 
group. Examples include methylcarbonyl and ethylcarbonyl . 

The "alkoxycarbonyl group" means a group formed of a 
linear, branched or cyclic alkoxyl group and a carbonyl 
group. Examples include methoxycarbonyl and ethoxycar- 
bonyl . 

The "alkoxycarbonylalkyl group" means a group formed 
of a linear, branched or cyclic C 2 - 7 alkoxycarbonyl group 
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and a linear, branched or cyclic d- 6 alkylene group. Exam- 
ples include methoxycarbonylethyl and ethoxycarbonylmethyl . 

The "alkylcarbonyloxy group" means a group formed of a 
linear, branched or cyclic C 2 - 7 alkylcarbonyl group and an 
oxygen atom. Examples include methylcarbonyloxy , ethylcar- 
bonyloxy and isopropylcarbonyloxy . 

In the group A 3 -B 3 -, A 3 means an amino group which may 
have one or two subst ituent s , a saturated or unsaturated 5- 
or 6-membered cyclic hydrocarbon group which may have a 
substituent or a saturated or unsaturated 5- or 6-membered 
heterocyclic group which may have a substituent. 

When A 3 means an amino group which may have one or two 
substituents, B 3 represents a single bond, a carbonyl 
group, an alkylene group, a carbonylalkyl group, a carbon- 
ylalkyloxy group or an alkylenecarbonyloxy group. The 
group A 3 -B 3 - therefore means, for example, a group as shown 
in the following class (A) . 
Class (A) : 

an amino group which may have one or two substituents, 

an aminocarbonyl group which may have, at the amino 
moiety thereof, one or two substituents, 

an aminoalkyl group which may have, at the amino moi- 
ety thereof, one or two substituents, 

an aminocarbonylalkyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminocarbonylalkyloxy group which may have, at the 
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amino moiety thereof, one or two substituents, 

an aminoalkylcarbonyl group which may have, at the 

amino moiety thereof, one or two substituents and 

an aminoalkylcarbonyloxy group which may have, at the 
5 amino moiety thereof, one or two substituents. 

A description will next be made of the groups shown in 

Class (A) . 

The "aminocarbonyl group which may have, at the amino 
moiety thereof, one or two substituents" means a group 
10 formed of an amino group which may have one or two sub- 

stituents and a carbonyl group. 

The "aminoalkyl group which may have, at the amino 
moiety thereof, one or two substituents" means a group 
formed of an amino group which may have one or two sub- 
15 stituents and a linear, branched or cyclic Ci_ 6 alkylene 

group. Examples of the aminoalkyl group include ami- 
nomethyl and aminoethyl. 

The "aminocarbonylalkyl group which may have, at the 
amino moiety thereof, one or two substituents" means a 
20 group formed of the above-described aminocarbonyl group and 

a linear, branched or cyclic Ci_ 6 alkylene group. Examples 
of the aminocarbonylalkyl group include aminocarbonylmethyl 
and aminocarbonylethyl . 

The "aminocarbonylalkyloxy group which may have, at 
25 the amino moiety, one or two substituents" means a group 

formed of the above-described aminocarbonylakyl group which 
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may have a substituent and an oxygen atom. Examples of the 
aminocarbonylalkyloxy group include aminocarbonylmethoxyl 
and aminocarbonylethoxyl . 

The "aminoalkylcarbonyl group which may have, at the 
amino moiety thereof, one or two substituents" means a 
group formed of the above-described aminoalkyl group which 
may have a substituent and a carbonyl group. Examples of 
the aminoalkylcarbonyl group include aminomethylcarbonyl 
and aminoethylcarbonyl . 

The "aminoalkylcarbonyloxy group which may have, at 
the amino moiety thereof, one or two substituents" means a 
group formed of the above-described aminoalkylcarbonyl 
group which may have a substituent and an oxygen atom. Ex- 
amples of the aminoalkylcarbonyloxy group include ami- 
nomethylcarbonyloxy and aminoethylcarbonyloxy . 

Examples of the substituent which can be substituted 
for an amino group (moiety) include those as shown in the 
following Class (1) . 
Class (1) : 

an alkyl group, 

an alkenyl group, 

a halogenoalkyl group, 

a halogenoalkenyl group, 

a hydroxyalkyl group, 

a hyroxyalkylcarbonyl" group, 

a hydroxyalkylsulf onyl group, 



25 

an alkoxyl group, 

an alkoxyalkyl group, 

an alkoxyalkylcarbonyl group, 

an alkoxyalkylsulf onyl group, 
5 a formyl group, 

a formylalkyl group, 

a f ormylalkylcarbonyl group, 

a f ormylalkylsulf onyl group, 

an alkylcarbonyl group, 
10 an alkylcarbonylalkyl group, 

an alkylsulf onyl group, 

an alkylsulf onylalkyl group, 

a carboxyalkyl group, 

a carboxyalkylcarbonyl group, 
15 a carboxyalkylsulf onyl group, 

a carboxyalkylcarbonylalkyl group, 

a carboxyalkylsulf onylalkyl group, 

an alkoxycarbonyl group, 

an alkoxycarbonylalkyl group, 
20 an alkoxycarbonylalkylcarbonyl group, 

an alkoxycarbonylalkylsulfonyl group, 

a trif luoromethylsulf onyloxyalkenyl group and 

a group a 3 -b 3 - 

(wherein a 3 represents a saturated or unsaturated 5- or 6- 
25 membered cyclic hydrocarbon group or saturated or unsatu- 
rated 5- or 6-membered heterocyclic group which may have 
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one to three substituents selected from the group consist- 
ing of. a halogen atom, a hydroxyl group, an amino group, an 
alkoxyl group, an alkyl group, a cyano group, a nitro 
group, a carboxyl group, an alkoxycarbonyl group and an 
5 aminocarbonyl group; and 

b 3 represents a single bond, a carbonyl group, an al- 
kylene group, a carbonylalkyl group, a carbonylalkyloxy 
group, an alkylenecarbonyloxy group, an alkylenearainocar- 
bonyl group, an alkyleneaminocarbonylalkyl group, an al- 
io kyleneaminosulf onyl group or an alkyleneaminosulf onylal kyl 
group . 

The substituents which can be substituted for an amino 
group (moiety) in Class (1) will next be described. 

The "alkyl group" means a linear, branched or cyclic 
15 Ci_6 alkyl group. 

The "alkenyl group" means a linear, branched or cyclic 
C 2 -6 alkenyl group. Examples include vinyl and allyl. 

The "halogenoalkyl group" means a group formed of a 
halogen atom and a linear, branched or cyclic Ci_ 6 alkylene 
20 group. Examples include chloromethyl and bromoethyl. 

The "halogenoalkenyl group" means a group formed of a 
halogen atom and a linear or branched C 2 -6 alkenylene group. 
Examples include chlorovinyl and bromoallyl groups. There 
is no particular limitation on the position of a double 
2 5 bond. 

The "hydroxyalkyl group" means a group formed of a hy- 
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droxyl group and a linear, branched or cyclic C 2 - 6 alkylene 
group. Examples include hydroxyethyl and hydroxypropyl . 

The "hydroxyalkylcarbonyl group" means a group formed 
of the above-described hydroxyalkyl group and a carbonyl 
group. Examples include hydroxymethylcarbonyl and hy- 
droxyethylcarbonyl . 

The "hydroxyalkylsulf onyl group" means a group formed 
of the above-described hydroxyalkyl group and a sulfonyl 
group. Examples include hydroxymethylsulf onyl and hy- 
droxyethylsulfonyl. The "alkoxyl group" means a linear, 
branched or cyclic d_ 6 alkoxyl group. 

The "alkoxyalkyl group" means a group formed of a lin- 
ear, branched or cyclic Ci_ 6 alkoxyl group and a linear, 
branched or cyclic C 2 -e alkylene group. Examples include 
methoxyethyl, ethoxyethyl and methoxypropyl . 

The "alkoxyalkylcarbonyl group" means a group formed 
of the above-described alkoxyalkyl group and a carbonyl 
group. Examples include methoxyethylcarbonyl and ethoxy- 
methylcarbonyl . 

The "alkoxyalkylsulf onyl group" means a group formed 
of the above-described alkoxyalkyl group and a sulfonyl 
group. Examples include methoxyethylsulf onyl and ethoxy- 
methylsulf onyl . 

The "formylalkyl group" means a group formed of a for- 
myl group and a linear, branched or cyclic Ci_ 6 alkylene 
group. Examples include formylmethyl and formylethyl. 
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The "formylalkylcarbonyl group" means a group formed 
of the above-described formylalkyl group and a carbonyl 
group. Examples include f ormylmethylcarbonyl and for- 
mylethylcarbonyl . 
5 The "formylalkylsulfonyl group" means a group formed 

of the above-described formylalkyl group and a sulfonyl 
group. Examples include f ormylmethylsulf onyl and for- 
mylethylsulf onyl . 

The "alkylcarbonyl group" means a group formed of a 
10 linear, branched or cyclic Ql-6 alkyl group and a carbonyl 

group. Examples include methylcarbonyl and ethylcarbonyl . 

The "alkylcarbonylalkyl group" means a group formed of 
the above-described alkylcarbonyl group and a linear, 
branched or cyclic Ci_ 6 alkylene group. Examples include 
15 methylcarbonylmethyl and ethylcarbonylmethyl . 

The "alkylsulfonyl group" means a group formed of the 
above-described alkyl group and a sulfonyl group. Examples 
include methylsulf onyl and ethylsulf onyl . 

The "alkylsulf onylalkyl group" means a group formed of 
20 the above-described alkylsulf onyl group and a linear, 

branched or cyclic Ci- 6 alkylene group. Examples include 
methylsulf onylmethyl and ethylsulf onylmethyl . 

The "carboxyalkyl group" means a group composed of a 
carboxyl group and a linear, branched or cyclic Ci_ 6 al- 
25 kylene group. 

The "carboxyalkylcarbonyl group" means a group formed 
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of the above-described carboxyalkyl group and a carbonyl 
group. Examples include carboxymethylcarbonyl and car- 
boxyethylcarbonyl . 

The "carboxyalkylsulf onyl group" means a group formed 
5 of the above-described carboxyalkyl group and a sulfonyl 

group. Examples include carboxymethylsulf onyl and car- 
boxyethylsulf onyl . 

The "carboxyalkylcarbonylalkyl group" means a group 
formed of the above-described carboxyalkylcarbonyl group 
10 and a linear, branched or cyclic Ci_ 6 alkylene group. Exam- 

ples include carboxymethylcarbonylmethyl and carboxyethyl- 
carbonylmethyl . 

The "carboxyalkylsulf onylalkyl group" means a group 
formed of the above-described carboxyalkylsulf onyl group 
15 and a linear, branched or cyclic Ci_ 6 alkylene group. Exam- 

ples include carboxymethylsulf onylmethyl and carboxyethyl- 
sulf onylmethyl . 

The "alkoxycarbonyl group" means a group formed of a 
linear, branched or cyclic Ci_ 6 alkoxyl and a carbonyl 
2 0 group. 

The "alkoxycarbonylalkyl group" means a group formed 
of the above-described alkoxycarbonyl group and a linear, 
branched or cyclic Ci_ 6 alkylene group. 

The "alkoxycarbonylalkylcarbonyl group" means a group 
25 formed of the above-described alkoxycarbonylalkyl group and 
a carbonyl group. Examples include methoxycarbonylethyl- 
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carbonyl and ethoxycarbonylmethylcarbonyl . 

The "alkoxycarbonylalkylsulf onyl group" means a group 
of the above-described alkoxycarbonylalkyl group and a sul- 
fonyl group. Examples include methoxycarbonylethylsulf onyl 
5 and ethoxycarbonylmethylsulfonyl . 

The "trif luoromethylsulf onyloxyalkenyl group" means a 
group formed of a trif luoromethylsulf onyloxy group and a 
linear or branched C2-6 alkenylene group. Examples include 
trif luoromethylsulf onyloxyvinyl and trif luoromethylsulf ony- 

10 loxyallyl. 

In the group a 3 -b 3 -, a 3 represents a saturated or un- 
saturated 5- or 6-membered cyclic hydrocarbon group or 
saturated or unsaturated 5- or 6-membered heterocyclic 
group which may have a substituent such as a halogen atom. 

15 Examples of the saturated or unsaturated 5- or 6-membered 
cyclic hydrocarbon group include cyclopentyl, cyclopen- 
tenyl, cyclopentadienyl , cyclohexyl, cyclohexenyl, cyclo- 
hexadienyl and phenyl. Where the group has, as the 
cyclopentenyl, plural structural isomers, they are all em- 

20 braced in it. 

The saturated or unsaturated 5- or 6-membered hetero- 
cyclic group is a cyclic group having at least one hetero 
atom. Examples of the hetero atom include oxygen, nitrogen 
and sulfur. Examples of the saturated or unsaturated 5- or 

25 6-membered heterocyclic group include furyl, pyrrolyl, 

thienyl, pyrazolyl, imidazolyl, pyrazolinyl, oxazolyl, oxa- 
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zolinyl, thiazolyl, thiazolinyl, oxatriazolyl , thiadia- 
zolyl, furazanyl, pyranyl, pyridyl, pyridazinyl, pyrrolid- 
inyl, piperazinyl, piperidinyl, oxazinyl, oxadiazinyl, mor- 
pholinyl, thiazinyl, thiadiazinyl , thiomorpholinyl , tetra- 
5 zolyl, triazolyl and triazinyl. Where the group has, as 

the pyranyl, plural structural isomers, they are all em- 
braced in it. 

b 3 represents a single bond or a divalent group such 
as carbonyl, alkylene, carbonylalkyl , carbonylalkyloxy , al- 
io kylenecarbonyloxy, alkyleneaminocarbonyl, alkyleneaminocar- 
bonylalkyl, alkyleneaminosulf onyl or alkyleneaminosulf on- 
ylalkyl. The "alkylene group" means a linear, branched or 
cyclic Ci-6 alkylene group. 

The "carbonylalkyl group" means a group formed of a 
15 carbonyl group and a linear, branched or cyclic Ci_ 6 al- 

kylene group. Examples include carbonylmethyl and carbon- 
ylethyl . 

The "carbonylalkyloxy group" means a group formed of 
the above-described carbonylalkyl group and an oxygen atom. 
20 Examples include carbonylmethoxy and carbonylethoxy . 

The "alkylenecarbonyloxy group" means a group formed 
of a linear, branched or cyclic Ci_ 6 alkylene group, a car- 
bonyl group and an oxygen atom. Examples include methyle- 
necarbonyloxy and ethylenecarbonyloxy . 
25 The "alkyleneaminocarbonyl group" means a group formed 

of a linear, branched or cyclic Ci_ 6 alkylene group, an 
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imino group and a carbonyl group. Examples include methyl- 
eneaminocarbonyl and ethyleneaminocarbonyl . 

The "alkyleneaminocarbonylalkyl group" means a group 
formed of the above-described alkyleneaminocarbonyl and a 
5 linear, branched or cyclic Ci_ 6 alkylene. Examples include 
methyleneaminocarbonylmethyl and ethyleneaminocarbonyl- 
methyl . 

The "alkyleneaminosulf onyl group" means a group formed 
of a linear, branched or cyclic Ci_ 6 alkylene group, an 
10 imino group and a sulfonyl group. Examples include methyl- 

eneaminosulf onyl and ethyleneaminosulf onyl . 

The "alkyleneaminosulf onylalkyl group" means a group 
formed of the above-described alkyleneaminosulf onyl and a 
linear, branched or cyclic Ci_ 6 alkylene group. Examples 
15 include methyleneaminosulf onylmethyl and ethyleneaminosul- 
fonylmethyl . 

A description will next be made of the substituents 
which can be introduced into, as the above-described a 3 , a 
saturated or unsaturated 5- or 6-membered cyclic hydrocar- 
20 bon group or saturated or unsaturated 5- or 6-membered het- 
erocyclic group. Examples include halogen atoms, an 
alkoxyl group, an alkyl group, an alkoxycarbonyl and an 
aminocarbonyl group. 

As the group a 3 -b 3 -, there exist various kinds accord- 
25 ing to the combination of a 3 and b 3 . E'xamples include: 

a saturated or unsaturated, 5- or 6-membered cyclic 
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hydrocarbon group which may have a substituent, 

a group formed of a saturated or unsaturated 5- or 6- 
membered heterocyclic group which may have a substituent 
and a carbonyl group, 
5 a group formed of a saturated or unsaturated 5- or 6- 

membered cyclic hydrocarbon group which may have a sub- 
stituent and an alkylene group, 

a group formed of a saturated or unsaturated 5- or 6- 
membered heterocyclic group which may have a substituent 
10 and a carbonylalkyl group, 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group which may have a sub- 
stituent and a carbonylalkyloxy group, 

a group formed of a saturated or unsaturated 5- or 6- 
15 membered heterocyclic group which may have a substituent 

and a alkylenecarbonyloxy group, 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group which may have a sub- 
stituent and an alkyleneaminocarbonyl group, 
20 a group formed of a saturated or unsaturated 5- or 6- 

membered heterocyclic group which may have a substituent 
and an alkyleneaminocarbonylalkyl group, 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group which may have a sub- 
25 stituent and an alkyleneaminosulf onyl group, 

a group formed of a saturated or unsaturated 5- or 6- 
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membered heterocyclic group which may have a substituent 
and an alkyleneaminosulf onylalkyl group, and the like. 

In addition to the above-described Class (1), the fol- 
lowing Class (2) can be given as examples of the substitu- 
5 ent which can be substituted for the amino group (moiety) . 
Class (2): 

an amino group which may have one or two substituents 
selected from Class (1), 

an aminoalkyl group which may have, at the amino moi- 
10 ety thereof, one or two substituents selected from Class 
(1) , 

an aminocarbonyl group which may have, at the amino 
moiety thereof, one or two substituents selected from Class 
(1) / 

15 an aminocarbonylalkyl group which may have, at the 

amino moiety thereof, one or two substituents selected from 
Class (1), 

an aminocarbonylalkylcarbonyl group which may have, at 
the amino moiety thereof, one or two substituents selected 
20 from Class ( 1 ) , 

an aminocarbonylalkylsulf onyl group which may have, at 
the amino moiety thereof, one or two substituents selected 
from Class (1) , 

an aminoalkylcarbonyl group which may have, at the 
25 amino moiety thereof, one or two substituents selected from 
Class (1), 
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an aminosulf onyl group which may have, at the amino 
moiety thereof, one or two substituents selected from Class 
(1) , 

an aminosulf onylalkyl group which may have, at the 
5 amino moiety thereof, one or two substituents selected from 

Class (1), 

an aminoalkylsulfonyl group which may have, at the 
amino moiety thereof, one or two substituents selected from 
Class (1), 

10 an aminosulf onylalkylcarbonyl group which may have, at 

the amino moiety thereof, one or two substituents selected 
from Class (1) and 

an aminosulf onylalkylsulf onyl group which may have, at 
the amino moiety thereof, one or two substituents selected 
15 from Class (1) . 

A description will next be made of the substituents of 
Class (2) . 

The aminoalkyl, aminocarbonyl , aminocarbonylal kyl and 
aminoalkylcarbonyl groups in Class (2) have the same mean- 
20 ings as described above. 

The "aminoalkyl group which may have a substituent at 
the amino moiety" means a group formed of an amino group 
which may have the above-described substituent and a lin- 
ear, branched or cyclic C 2 - 6 alkylene group. Examples of 
25 the aminoalkyl group include aminoethyl and aminopropyl . 

The "aminocarbonylalkylcarbonyl group which may have a 



substituent at the amino moiety" means a group formed of an 
aminocarbonylalkyl group which may have the above-described 
substituent and a carbonyl group. Examples of the amino- 
carbonylalkylcarbonyl group include aminocarbonylmethylcar- 
5 bonyl and aminocarbonylethylcarbonyl . 

The "aminocarbonylalkylsulf onyl group which may have, 
at the amino moiety thereof, a substituent" means a group 
formed of an aminocarbonylalkyl group which may have the 
above-described substituent and a sulfonyl group. Examples 

10 of the aminocarbonylalkylsulf onyl group include aminocar- 
bonylmethylsulf onyl and aminocarbonylethylsulf onyl . 

The "aminosulf onyl group which may have, at the amino 
moiety thereof, a substituent" means a group formed of an 
amino group which may have the above-described substituent 

15 and a sulfonyl group. 

The "aminosulf onylalkyl group which may have, at the 
amino moiety thereof, a substituent" means a group formed 
of an aminosulf onyl group which may have the above- 
described substituent and a linear, branched or cyclic Ci_ 6 

20 alkylene group. Examples of the aminosulf onylalkyl group 
include aminosulf onylmethyl and aminosulf onylethyl . 

The "aminoalkylsulf onyl group which may have, at the 
amino moiety thereof, a substituent" means a group formed 
of an aminoalkyl group which may have the above-described 

25 substituent and a sulfonyl group. Examples of the aminoal- 
kylsulfonyl group include aminomethylsulf onyl and amino- 



ethylsulf onyl . 

The "aminosulf onylalkylcarbonyl group which may have, 
at the amino moiety thereof, a substituent" means a group 
formed of an aminosulf onylalkyl group which may have the 
5 above-described substituent and a carbonyl group. Examples 
of the aminosulf onylalkylcarbonyl group include aminosul- 
f onylmethylcarbonyl and aminosulf onylethylcarbonyl . 

The "aminosulf onylalkylsulf onyl group which may have, 
at the amino moiety thereof, a substituent" means a group 

10 formed of an aminosulf onylalkyl group which may have the 

above-described substituent and a sulfonyl group. Examples 
of the aminosulf onylalkylsulf onyl group include aminosul- 
f onylmethylsulf onyl and aminosulf onylethylsulf onyl . 

A 3 also represents a saturated or unsaturated 5- or 6- 

15 membered cyclic hydrocarbon group or heterocyclic group 

which may have a substituent. Examples of the saturated or 
unsaturated 5- or 6-membered cyclic hydrocarbon group in- 
clude cyclopentyl, cyclopentenyl , cyclopentadienyl , cyclo- 
hexyl, cyclohexenyl, cyclohexadienyl and phenyl groups. 

20 Where the group has plural structural isomers as the cyclo- 
pentenyl group, they are all embraced in it. 

The saturated or unsaturated 5- or 6-membered hetero- 
cyclic group is a cyclic group having at least one hetero 
atom. Examples of the hetero atom include oxygen, nitrogen 

25 and sulfur. Examples of the saturated or unsaturated 5- or 
6-membered heterocyclic group include furyl, pyrrolyl, 
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thienyl, pyrazolyl, imidazolyl , pyrazolinyl, oxazolyl, oxa- 
zolinyl, thiazolyl, thiazolinyl, oxatriazolyl , thiadia- 
zolyl, furazanyl, pyranyl, pyridyl, pyridazinyl, pyrrolid- 
inyl, piperazinyl, piperidinyl, oxazinyl, oxadiazinyl, mor- 
5 pholinyl, thiazinyl, thiadiazinyl , thiomorpholinyl , tetra- 
zolyl, triazolyl and triadinyl. Where the group has plural 
structural isomers as pyranyl, they are all embraced in it. 

When A 3 represents a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group or heterocyclic group 

10 which may have a substituent, B 3 represents a single bond, 
a carbonyl group, an alkylene group, a carbonylalkyl group, 
a carbonylalkyloxy group or an al kylenecarbonyloxy group. 
Accordingly, the group A 3 -B 3 -, for example, represents a 
group as shown in the following Class (B) : 

15 Class (B) : 

a saturated or unsaturated 5- or 6-membered cyclic hy- 
drocarbon group or heterocyclic group which may have a sub- 
stituent, 

a group formed of a saturated or unsaturated 5- or 6- 
20 membered cyclic hydrocarbon group or heterocyclic group 
which may have a substituent and a carbonyl group, 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group or heterocyclic group 
which may have a substituent and an alkylene group, 
25 a group formed of a saturated or unsaturated 5- or 6- 

membered cyclic hydrocarbon group or heterocyclic group 
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which may have a substituent , a carbonyl group and an al- 
kylene group, 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group or heterocyclic group 
5 which may have a substituent, a carbonyl group, an alkylene 

group and an oxygen atom, 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group or heterocyclic group 
which may have a substituent, an alkylene group and a car- 
lo bonyl group, 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group or heterocyclic group 
which may have a substituent, an alkylene group, a carbonyl 
group and an oxygen atom, and the like. 
15 A description will next be made of the groups shown in 

Class (B) . 

In the group formed of a saturated or unsaturated 5- 
or 6-membered cyclic hydrocarbon group or heterocyclic 
group which may have a substituent and a carbonyl group, 

20 examples of the group formed of the cyclic hydrocarbon 

group and a carbonyl group include cyclopentylcarbonyl and 
phenylcarbonyl; while those of the group formed of the het- 
erocyclic group and a carbonyl group include f urylcarbonyl , 
thienylcarbonyl and pyridylcarbonyl groups. 

25 In the group formed of a saturated or unsaturated 5- 

or 6-membered cyclic hydrocarbon group or heterocyclic 
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group which may have a substituent and an alkylene group, 
the "group formed of a cyclic hydrocarbon group and an al- 
kylene group" means a group formed of the above-described 
cyclic hydrocarbon group and Ci_ 6 alkylene group, for exam- 
5 pie, cyclohexylmethyl and benzyl, while the "group formed 
of a heterocyclic group and an alkylene group" means a 
group formed of the above-described heterocyclic group and 
linear, branched or cyclic Ci_ 6 alkylene group, for example, 
furylmethyl, thienylethyl and pyridylpropyl . 

10 In the group formed of a saturated or unsaturated 5- 

or 6-membered cyclic hydrocarbon group or heterocyclic 
group which may have a substituent, a carbonyl group and an 
alkylene group, the "group formed of a cyclic hydrocarbon 
group, a carbonyl group and an alkylene group" means a 

15 group formed of the above-described cyclic hydrocarbon 

group, a carbonyl group and the above-described linear, 
branched or cyclic Ci_ 6 alkylene group, for example, cyclo- 
pentadienylcarbonylmethyl and phenylcarbonylethyl , while 
the "group formed of a heterocyclic group, a carbonyl group 

20 and an alkylene group" means a group formed of the above- 
described heterocyclic group, a carbonyl group and a lin- 
ear, branched or cyclic Ci_ 6 alkylene group, for example, 
f urylcarbonylmethyl, thienylcarbonylethyl and pyridylcar- 
bonylpropyl. 

25 In the group formed of a saturated or unsaturated 5- 

or 6-membered cyclic hydrocarbon group or heterocyclic 
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group which may have a substituent, a carbonyl group, an 
alkylene group and an oxygen atom, the "group formed of a 
cyclic hydrocarbon group, a carbonyl group, an alkylene 
group and an oxygen atom" means a group composed of the 
5 above-described group, which is composed of a cyclic hydro- 
carbon group, carbonyl group and alkylene group, and an 
oxygen atom, for example, cyclopentylcarbonylmethoxy and 
phenylcarbonylethoxy, while the "group formed of a hetero- 
cyclic group, a carbonyl group, an alkylene group and an 

10 oxygen atom" means a group composed of the above-described 
group, which is composed of a heterocyclic group, a car- 
bonyl group and an alkylene group, and an oxygen atom, for 
example, f urylcarbonylmethoxy , thienylcarbonylethoxy and 
pyridylcarbonylpropoxy . 

15 in the group formed of a saturated or unsaturated 5- 

or 6-membered cyclic hydrocarbon group or heterocyclic 
group which may have a substituent, an alkylene group and a 
carbonyl group, "the group formed of a cyclic hydrocarbon 
group, an alkylene group and a carbonyl group" means a 

20 group composed of the above-described group, which is 

formed of a cyclic hydrocarbon group and an alkylene group, 
and a carbonyl group, for example, cyclohexylmethylcarbonyl 
and phenylethylcarbonyl, while "the group formed of a het- 
erocyclic group, an alkylene group and a carbonyl group" 

25 means a group composed of the above-described group, which 
is formed of a heterocyclic group and an alkylene group, 
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and a carbonyl group, for example, f urylmethylcarbonyl, 
thienylethylcarbonyl and pyridylpropylcarbonyl . 

In the group formed of a saturated or unsaturated 5- 
or 6-membered cyclic hydrocarbon group or heterocyclic 
5 group which may have a substituent, an alkylene group, a 

carbonyl group and an oxygen atom, "the group formed of a 
cyclic hydrocarbon group, an alkylene group, a carbonyl 
group and an oxygen atom" means a group composed of the 
above-described group, which is formed of a cyclic hydro- 

10 carbon group, an alkylene group and a carbonyl group, and 

an oxygen atom, for example, cyclohexadienylmethylcarbony- 
loxy and phenylethylcarbonylyoxy , while "the group formed 
of a heterocyclic group, an alkylene group, a carbonyl 
group and an oxygen atom" means a group composed of the 

15 above-described group, which is formed of a heterocyclic 

group, an alkylene group and a carbonyl group, and an oxy- 
gen atom such as f urylmethylcarbonyloxy , thienylethylcar- 
bonyloxy and pyridylpropylcarbonyloxy . 

As examples of a substituent which can be substituted 

20 for the saturated or unsaturated 5- or 6-membered cyclic 

hydrocarbon group or heterocyclic group, those as shown in 
Class (3) can be given. The number of the substituents 
which can be replaced is 1 to 3. 
Class (3) : 

25 a hydroxyl group, 

an alkyl group, 
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an alkoxyl group, 

a hydroxyalkyl group, 

an alkoxyalkyl group, 

a halogen atom, 
5 a cyano group, 

a nitro group, 

a carboxyl group, 

an alkoxycarbonyl group, 

a formyl group, 
10 a heteroaryl group, 

a heteroarylalkyl group, 

an alkylimino group, 

an amidino group, 

a guanidino group, 
15 an amino (hydroxyimino) alkyl group, 

an amino (alkoxyimino) alkyl group, 

an amino (aryloxyimino) alkyl group, 

an amino group which may have one or two subst ituent s , 
an aminocarbonyl group which may have, at the amino 
20 moiety thereof, one or two substituents, 

an aminocarbonylalkyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminocarbonylalkyloxy group which may have, at the 
amino moiety thereof, one or two substituents, 
25 an aminoalkyl group which may have, at the amino moi- 

ety thereof, one or two substituents, 
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an aminoalkyloxy group which may have, at the amino 
moiety thereof, one or two substituents , 

an aminoalkylcarbonyl group which may have, at the 
amino moiety thereof, one or two substituents, 
5 an aminoalkylcarbonyloxy group which may have, at the 

amino moiety thereof, one or two substituents, and 

an oxygen atom. 

A description will next be made of the substituents 
which can be replaced for the saturated or unsaturated 5- 
10 or 6-membered cyclic hydrocarbon or heterocyclic group in 
Class (3) . 

The alkyl group, alkoxyl group, hydroxyalkyl group, 
alkoxyalkyl group, halogen atom, alkoxycarbonyl group, ami- 
nocarbonyl group which may have, at the amino moiety 

15 thereof, one or two substituents, aminoalkyl group which 

may have, at the amino moiety thereof, one or two substitu- 
ents, aminocarbonylalkyl group which may have, at the amino 
moiety thereof, one or two substituents, aminocarbonylal ky- 
loxy group which may have, at the amino moiety thereof, one 

20 or two substituents, aminoalkylcarbonyl group which may 

have, at the amino moiety thereof, one or two substituents, 
and aminoalkylcarbonyloxy group which may have, at the 
amino moiety thereof, one or two substituents 
have the same meanings as described above. 

25 The "heteroaryl group" means a monovalent aromatic 

group having at least one hetero atom. Examples include 
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pyridyl, furyl and thienyl. 

The "heteroarylalkyl group" means a group formed of 
the above-described heteroaryl group and a linear, branched 
or cyclic Ci_ 6 alkylene group. Examples include pyridyl- 
methyl, furylethyl and thienylmethyl . 

The "alkylimino group" means a divalent group formed 
of a linear, branched or cyclic Ci_ 6 alkyl group and a ni- 
trogen atom. Examples include methylimino and ethylimino. 

The "amino (hydroxyimino) alkyl group" means a group 
having amino and hydroxyimino groups bonded to the same 
carbon atom of a linear, branched or cyclic Ci- 6 alkyl 
group. Examples include amino (hydroxyimino) methyl and 
amino (hydroxyimino) ethyl . 

The "amino (alkoxyimino) alkyl group" means a group hav- 
ing amino and alkoxyimino groups bonded to the same carbon 
atom of a linear, branched or cyclic Ci- 6 alkyl group. 
Here, the "alkoxyimino group" means a divalent group formed 
of the above-described alkoxyl group and an imino group. 
Examples of the amino (alkoxyimino) alkyl group include 
amino (methoxyimino) methyl and amino (ethoxyimino)methyl . 

The "amino (aryloxyimino) alkyl group" means a group 
having amino and aryloxyimino groups bonded to the same 
carbon atom of a linear, branched or cyclic Ci-e alkyl 
group. Here, the "aryloxyimino group" means a divalent 
group formed of aryl and imino groups. Examples of the 
aryl group usable here include phenyl, naphthyl, anthryl 
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and phenanthryl. Examples of the amino (aryloxyimino) alkyl 

group include amino (phenoxyimino) methyl and 

amino (naphthyloxyimino) methyl . 

The "aminoalkyloxy group which may have, at the amino 

moiety thereof, one or two substituents" means a group 
formed of an amino group having a substituent, a linear, 
branched or cyclic C 2 _ 6 alkylene group and an oxygen atom. 
Examples of the aminoalkyloxy group include aminoethyloxy 
and aminopropyloxy. Examples of the group which can be 
substituted for the amino moiety include those exemplified 
above . 

In the case of the cyclic hydrocarbon group, an oxygen 
atom can serve as a substituent when the corresponding keto 
compound is formed, while, in the case of the heterocyclic 
group or dicyclic or tricyclic fused ring group, an oxygen 
atom can serve as a substituent when the oxygen atom is 
bonded to a nitrogen or sulfur atom forming the ring and 
the corresponding N-oxide or S-oxide or keto compound is 
formed. 

In the present invention, when R 15 is not coupled with 
r 16 or R 17 to form a d- 3 alkylene or alkenylene group, pre- 
ferred examples of R 15 include a hydrogen atom, an alkyl 
group, a hydroxyalkyl group and a group A 3 -B 3 - . 

In R 16 and R 17 , examples of the halogen atom include 
fluorine, chlorine, bromine and iodine. 

The "alkyl group" means a linear, branched or cyclic 
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d-e alkyl group. Examples include methyl, ethyl, isopro- 
pyl, cyclopropyl, heptyl and octyl. 

The "hydroxyalkyl group" means a group formed of a hy- 
droxyl group and a linear, branched or cyclic d-e alkylene 
group. Examples include hydroxymethyl and hydroxyethyl . 

The "alkoxyalkyl group" means a group formed of the 
above-described alkyl group, an oxygen atom and a linear, 
branched or cyclic d-e alkylene group. Examples include 
methoxymethyl, methoxyethyl and ethoxymethyl . 

When R 16 or R 17 is coupled with R 15 to form a d-3 al- 
kylene or alkenylene group, the following group: 





or the like. 

In the present invention, when R 16 or R 17 is not cou- 
pled with R 15 to form a d-3 alkylene or alkenylene group, a 
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hydrogen atom and alkyl group are preferred as R 16 or R 17 . 

In the present invention, it is preferred that R 15 and 
R i6 or R i7 are coupled together to form a d- 3 alkylene or 

alkenylene group. 

R 18 and R 19 each independently represents a hydrogen 
atom, a hydroxyl group, a halogen atom, a halogenoalkyl 
group, an alkyl group, an alkoxyl group, an alkenyl group, 
an alkynyl group which may be substituted with an alkyl- 
silyl group as a protecting group, a trif luoromethyl group, 
a cyano group, an amino group, an aminoalkyl group, an al- 
kylaminoalkyl group, an amidino group, a hydroxyamidino 
group or an al koxycarbonylamidino group (with the proviso 
that R 1S and R 19 do not represent a hydrogen atom at the 
same time) . 

In R 18 and R 19 , the halogen atom, halogenoalkyl group, 
alkyl group, alkoxyl group, alkenyl group and aminoalkyl 
group mean the same meaning as described above. 

The "alkylaminoalkyl group" means a group having one 
or two linear, branched or cyclic alkyl groups substituted 
with the amino group of the aminoalkyl moiety and examples 
include methylaminomethyl and ethylmethylaminomethyl . 

The "alkynyl group which may be substituted with an 
alkylsilyl group as a protecting group" means an alkynyl 
group which may be substituted with an alkylsilyl group 
such as trimethylsilyl, triethylsilyl , tertiary butyldi- 
methylsilyl or dimethylphenylsilyl group as a protecting 
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group . 

In the present invention, as R 18 or R 19 , a halogen atom 
and alkynyl group are preferred, with a hydrogen atom, 
chlorine atom, bromine atom and ethynyl group are particu- 
larly preferred. 

X 3 in the group: 



means a nitrogen atom or a group =C(R 100 )- 
(wherein, R 100 represents a hydrogen atom, a halogen atom, 
an alkyl group, an alkoxycarbonyl group, an aralkyloxycar- 
bonylalkyl group, an alkoxycarbonylalkyl group, a nitro 
group, an amino group which may have a protecting group or 
an aminoalkyl group which may have, at the amino moiety 
thereof, a protecting group) . 

The halogen atom, alkyl group, alkoxycarbonyl group, 
aryloxycarbonylalkyl group, alkoxycarbonylalkyl group, ary- 
loxycarbonylalkyl group in R 100 have the same meanings as 
described above, respectively. The amino group which may 
have a protecting group or aminoalkyl group which may have, 
at the amino moiety thereof, a protecting group mean amino 
group and aminoalkyl groups which may have an ordinarily 
known protecting group, respectively.. 

X 4 represents an oxygen atom, a sulfur atom or a group 

-N(R 101 )- 
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(wherein R 101 means a hydrogen atom, an alkyl group, an 
alkoxycarbonyl group, an aralkyloxycarbonyl group, an 
alkoxycarbonylalkyl group, an alkylsulf onyl group or an 
arylsulfonyl group) . 

The alkyl group, alkoxycarbonyl group, aralkyloxycar- 
bonyl group, alkoxycarbonylalkyl group, alkylsulf onyl group 
and arylsulfonyl group in R 101 have the same meanings as de- 
scribed above, respectively. 

X 5 and X 8 each independently represents a nitrogen 
atom or a group -C(R 102 ) 

(wherein, R 102 represents a hydrogen atom or a halogen atom) 
and the halogen atom in R 102 has the same meaning as de- 
scribed above. 

X 6 and X 7 each independently represents a nitrogen 

atom or 

a group -C(R 103 )- 

(wherein R 103 represents a hydrogen atom, a hydroxyl group, 
a halogen atom, a halogenoalkyl group, an alkyl group, an 
alkoxyl group, alkenyl group, alkynyl group which may be 
substituted by an alkylsilyl group as a protecting group, a 
cyano group, an amino group, an aminoalkyl group, an al- 
ky laminoa Iky 1 group, an amidino group, a hydroxyamidino 
group or an alkoxycarbonylamidino group) . 

The halogen atom, halogenoalkyl group, alkyl group, 
alkoxyl group, alkenyl group, alkynyl group which may be 
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substituted by an alkylsilyl group as a protecting group, 
aminoalkyl group, alkylaminoalkyl group alkoxycarbonylam- 
idino group in R 103 have the same meanings as described 
above . 

It is preferred that the group: 



4 j\ys^ e 



means any one of the following groups: 



R 103 ' 
R 103 



[wherein R 101 and R 103 have the same meanings as described 
above and R 103 ' means those similar to R 103 ] . 

As R 101 , a hydrogen atom is particularly preferred. It 
is preferred that either one of R 103 and R 103 ' represents a 
halogen atom, an alkynyl group, an amidino group, a hy- 
droxyamidino group or an alkoxycarbonylamidino group, with 
the halogen atom, ethynyl group, amidino group, hy- 
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droxyamidino group and methoxycarbonylamidino group being 
particularly preferred. 
In the group: 

— N 




X 9 and X 12 each independently represents a nitrogen atom or 
a group -C(R 104 )- 

(wherein R 104 represents a hydrogen atom or a halogen atom) 
and the halogen atom as R 104 is similar to that described 
above . 

X 10 and X 11 each independently represents a nitrogen 
atom or 

a group -C(R 105 )- 

(wherein R 105 represents a hydrogen atom, a hydroxyl group, 
a halogen atom, a halogenoalkyl group, an alkyl group, an 
alkoxyl group, alkenyl group, alkynyl group which may be 
substituted by an alkylsilyl group as a protecting group, 
cyano group, an amino group, an aminoalkyl group, an al- 
kylaminoalkyl group, an amidino group, a hydroxyamidino 
group or an alkoxycarbonylamidino group) . 

The halogen atom, halogenoalkyl group, alkyl group, 
alkoxyl group, alkenyl group, alkynyl group which may be 
substituted by an alkylsilyl group as a protecting group, 
aminoalkyl group, alkylaminoalkyl group alkoxycarbonylam- 
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idino group in R 105 have the same meanings as described 
above . 

The group: 




preferably represents the following group: 

R IDS- 

R l 05 

[wherein R 105 has the same meanings as described above and 
r 105 ' is similar to that described as R 105 ] . 

It is preferred that either one of R 105 and R 105 ' repre- 
sents a halogen atom, an alkynyl group, an amidino group, a 
hydroxyamidino group or an alkoxycarbonylamidino group, 
with the halogen atom, ethynyl group, amidino group, hy- 
droxyamidino group and methoxycarbonylamidino group being 
particularly preferred. 
<About the group Q 1 > 

Q 1 represents a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group which may have a sub- 
stituent, a saturated or unsaturated 5- or 6-membered het- 
erocyclic group which may have a substituent, a saturated 
or unsaturated dicyclic fused ring group which may have a 
substituent, or a saturated or unsaturated tricyclic fused 
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ring group which may have a substituent. 

Here, examples of the saturated or unsaturated 5- or 
6-membered cyclic hydrocarbon group include cyclopentyl, 
cyclopentenyl, cyclopentadienyl , cyclohexyl, cyclohexenyl , 
cyclohexadienyl and phenyl. When the group has plural 
structural isomers as cyclopentenyl, they are all embraced 
in it. 

The saturated or unsaturated 5- or 6-membered hetero- 
cyclic group is a cyclic group having at least one hetero 
atom. Examples of the hetero atom include oxygen, nitrogen 
and sulfur. Examples of the saturated or unsaturated 5- or 
6-membered heterocyclic group include furyl, pyrrolyl, thi- 
enyl, pyrazolyl, pyrazinyl, tetrahydropyrazinyl, imi- 
dazolyl, pyrazolinyl, oxazolyl, oxazolinyl, thiazolyl, thi- 
azolinyl, thiazolidinyl , oxatriazolyl , thiadiazolyl , fura- 
zanyl, pyranyl, pyridyl, pyrimidinyl, tetrahydropyri- 
midinyl, pyridazinyl, tetrahydropyridazinyl , pyrrolidinyl , 
piperazinyl, piperidinyl, oxazinyl, oxadiazinyl, morpho- 
linyl, thiazinyl, thiadiazinyl , thiomorpholinyl , tetra- 
zolyl, tetrazinyl, triazolyl and triazinyl. Where the 
group has plural structural isomers as pyranyl, they are 
all embraced in it. 

The "saturated or unsaturated, dicyclic fused ring 
group which may have a substituent" or "saturated or un- 
saturated, tricylic fused ring group which may have a sub- 
stituent" has the same meaning as defined in the descrip- 
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tion of the group Q A . More specifically, it means: 1) a 
group obtained by the condensation of saturated or unsatu- 
rated 5- or 6-membered cyclic hydrocarbon groups which may 
have a substituent, 2) a group obtained by the condensation 
of a saturated or unsaturated 5- or 6-membered cyclic hy- 
drocarbon group which may have a substituent and a satu- 
rated or unsaturated 5- or 6-membered heterocyclic group 
which may have a substituent and 3) a group obtained by the 
condensation of saturated or unsaturated 5- or 6-membered 
heterocyclic groups which may have a substituent. Examples 
of the group 1) include indenyl, indanyl, naphthyl, tetra- 
hydronaphthyl, anthryl and phenanthryl; those of the group 
2) include benzof uranyl, indolyl, indolinyl, quinolyl, ben- 
zodiazinyl, tetrahydroisoquinolyl , benzothiazolyl , tetrahy- 
drothiazolyl and isoindolyl; and those of the group 3) in- 
clude naphthyridinyl, furanopyridyl, thienopyridyl , tetra- 
hydrothienopyridyl, pyrazolopyridyl, thiazolopyridyl , tet- 
rahydrothiazolopyridyl, thiazolopyrazyl, tetrahydrothi- 
azolopyrazyl, thiazolopyridazyl, tetrahydropyridopyridyl , 
thiazolopyridazinyl, tetrahydrothiazolopyridazinyl , pyrro- 
lopyridyl, tetrahydropyrrolopyridyl , dihydropyrido- 
quinazolinyl, pyridopyrimidinyl , tetrahydropyridopyri- 
midinyl, pyranothiazolyl , dihydropyranothiazolyl, furopyri- 
dyl, tetrahydrofuropyridyl, oxazolopyridyl and tetrahydro- 
oxazolopyridyl . 

Examples of the substituent which can be replaced for 
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the above-described saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group, saturated or unsaturated 
5- or 6-membered heterocyclic group, saturated or unsatu- 
rated dicyclic fused ring group, or saturated or unsatu- 
rated tricyclic fused ring group include the groups shown 
in the below-described Class (4). The number of the re- 
placeable substituents ranges from 1 to 7 . 
Class (4 ) : 

a hydroxyl group, 

an alkyl group, 

an alkenyl group, 

a halogenoalkyl group, 

a halogenoalkenyl group, 

an alkoxyl group, 

a hydroxyalkyl group, 

an alkoxyalkyl group, 

a halogen atom, 

a cyano group, 

a nitro group, 

a carboxyl group, 

an alkoxycarbonyl group, 

a formyl group, 

a heteroaryl group, 

a heteroarylalkyl group, 

an alkylimino group, 

an alkylsulf onyl group, 
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an amidino group, 
a guanidino group, 

an amino (hydroxyimino) alky 1 group, 
an amino (alkoxyimino) alkyl group, 
an amino (aryloxyimino) alkyl group, 
a hydroxyimino group, 
an alkoxyimino group, 

an aminoimino group which may have, at the amino moi- 
ety thereof, one or two substituents, 

an amino group which may have one or two substituents, 
an aminocarbonyl group which may have, at the amino 
moiety thereof, one or two substituents, 

an aminocarbonylalkyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminocarbonylalkyloxy group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminosulfonyl group which may have, at the amino 
moiety thereof, one or two substituents, 

an aminoalkyl group which may have, at the amino moi- 
ety thereof, one or two substituents, 

an aminoalkyloxy group which may have, at the amino 
moiety thereof, one or two substituents, 

an aminoalkylcarbonyl group which may have, at the 
amino moiety thereof, one or two substituents, 

an aminoalkylcarbonyloxy group which may have, at the 
amino moiety thereof, one or two substituents, 
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an oxygen atom, 

a trif luoromethylsulfonyloxy group, 

a trif luoromethylsulfonyloxyalkenyl group, 

a boric acid group (-B(OH 2 )), 

a saturated or unsaturated 5- or 6-membered cyclic hy- 
drocarbon group which may have 1 to 3 substituents selected 
from the group consisting of halogen, hydroxyl, amino, alk-. 
oxyl, alkyl, cyano, nitro, carboxyl, alkoxycarbonyl, amino- 
carbonyl which may have, at the amino moiety thereof, one 
or two substituents, aminosulf onyl which may have, at the 
amino moiety thereof, one or two substituents, aminoalkyl 
which may have, at the amino moiety thereof, one or two 
substituents and trif luoromethyl , and saturated or unsatu- 
rated 5- or 6-membered heterocyclic group which may have 1 
to 3 substituents selected from the group consisting of 
halogen, hydroxyl, amino, alkoxyl, alkyl, cyano, nitro, 
carboxyl, alkoxycarbonyl, aminocarbonyl which may have, at 
the amino moiety thereof, one or two substituents, amino- 
sulfonyl which may have, at the amino moiety thereof, one 
or two substituents, aminoalkyl which may have, at the 
amino moiety thereof, one or two substituents and trifluo- 
romethyl. 

The substituents in Class (4) have the same meanings 
as described in Classes (1) to (3) of the description of 
the group Q A . 

In the present invention, preferred examples of Q 1 in- 
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elude a cyclopentyl group which may have a substituent, cy- 
clohexyl group which may have a substituent, cyclopentenyl 
group which may have a substituent, cyclohexenyl group 
which may have a substituent, phenyl group which may have a 
substituent, pyrrolidinyl group which may have a substitu- 
ent, piperidinyl group which may have a substituent, imi- 
dazolyl group which may have a substituent, thiazolyl group 
which may have a substituent, thiadiazolyl group which may 
have a substituent, pyridyl group which may have a sub- 
stituent, pyrimidinyl group which may have a substituent, 
pyridazinyl group which may have a substituent, thiazoly- 
dinyl group which may have a substituent, morpholinyl group 
which may have a substituent, piperazinyl group which may 
have a substituent, thiomorpholinyl group which may have a 
substituent, pyrrolyl group which may have a substituent, 
thienyl group which may have a substituent, furanyl group 
which may have a substituent, tetrahydropyrimidinyl group 
which may have a substituent, tetrahydrof uranyl group which 
may have a substituent, tetrahydrothienyl group which may 
have a substituent, sulforanyl group which may have a sub- 
stituent, imidazolinyl group which may have a substituent, 
thiazolinyl group which may have a substituent, oxazolyl 
group which may have a substituent, oxadiazinyl group which 
may have a substituent, triazinyl group which may have a 
substituent, tetrazinyl group which may have a substituent, 
pyrazinyl group which may have a substituent, pyrazolyl 
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group which may have a substituent, pyrazolinyl group which 
may have a substituent, pyrazolidinyl group which may have 
a substituent, thienopyridyl group which may have a sub- 
stituent, tetrahydrothienopyridyl group which may have a 
substituent, thiazolopyridyl group which may have a sub- 
stituent, tetrahydrothiazolopyridyl group which may have a 
substituent, pyranothiazolyl group which may have a sub- 
stituent, dihydropyranothiazolyl group which may have a 
subsituent, thiazolopyridadinyl group which may have a sub- 
stituent, tetrahydrothiazolopyridadinyl group which may 
have a substituent, furopyridyl group which may have a sub- 
stituent, tetrahydrofuropyridyl group which may have a sub- 
stituent, oxazolopyridyl group which may have a substitu- 
ent, and tetrahydrooxazolopyridyl group which may have a 
substituent . 

Examples of the substituent include a hydroxyl group, 
an alkyl group, a hydroxyalkyl group, a halogen atom, a 
cyano group, a nitro group, a carboxyl group, an alkoxycar- 
bonyl group, a formyl group, an alkylsulf onyl group, an 
amino group which may have one or two substituent s , an ami- 
nosulfonyl group which may have, at the amino moiety 
thereof, one or two substituents, an aminoalkyl group which 
may have, at the amino moiety thereof, one or two substitu- 
ents, an oxygen atom, a trif luoromethyl group, a saturated 
or unsaturated 5- or 6-membered cyclic hydrocarbon group 
which may have 1 to 3 substituents selected from the group 
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consisting of a halogen atom, a hydroxyl group, an amino 
group, an alkoxyl group, an alkyl group, a cyano group, a 
nitro group, a carboxyl group, an alkoxycarbonyl group, an 
aminocarbonyl group which may have, at the amino moiety 
thereof, one or two substituent s , an aminosulf onyl group 
which may have, at the amino moiety thereof, one or two. 
substituents, an aminoalkyl group which may have, at the 
amino moiety thereof, one or two substituents and a tri- 
fluoromethyl group, and a saturated or unsaturated 5- or 6- 
membered heterocyclic group which may have 1 to 3 substitu- 
ents selected from the group consisting of a halogen atom, 
a hydroxyl group, an amino group, an alkoxyl group, an al- 
kyl group, a cyano group, a nitro group, a carboxyl group, 
an alkoxycarbonyl group, an aminocarbonyl group which may 
have, at the amino moiety thereof, one or two substituents, 
an aminosulfonyl group which may have, at the amino moiety 
thereof, one or two substituents, an aminoalkyl group which 
may have, at the amino moiety thereof, one or two substitu- 
ents and a trif luoromethyl group 
<About Q 2 > 

Q 2 represents a single bond, an oxygen atom, a sulfur 
atom, a linear or branched Ci_ 6 alkylene group, a linear or 
branched C 2 - 6 alkenylene group, a linear or branched C 2 - 6 al- 
kynylene group, 
a group -NCR^-CO- 

(wherein, R 1 represents a hydrogen atom or an alkyl group), 
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a group-N(R 2 ) - (CH 2 ) m - 

(wherein, R 2 represents a hydrogen atom or an alkyl group 
and m stands for an integer of 0 to 6) , or 
a group: 




(which represents a divalent, saturated or unsaturated 5- 
or 6-membered cyclic hydrocarbon group which may have a 
substituent, a divalent, saturated or unsaturated 5- or 6- 
membered heterocyclic group which may have a substituent or 

10 a divalent, saturated or unsaturated dicyclic fused ring 

group which may have a substituent and <— C means the bond- 
ing of the carbon atom of this group to Q 1 ) , 

In Q 2 , examples of the linear or branched C x - 6 alkylene 
group include methylene, ethylene, trimethylene, propylene, 

15 tetramethylene, butylene, pentamethylene and hexamethylene . 

Examples of the linear or branched C 2 _ 6 alkenylene 
group include vinylene, propenylene, butenylene and penten- 
ylene. There is no particular limitation on the position 
of the double bond. 

20 Examples of the linear or branched C 2 - 6 alkynylene 

group include propynylene, butynylene, pentynylene and 
hexynylene. 

The group of the following formula: 
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means a divalent, saturated or unsaturated 5- or 6-membered 
cyclic hydrocarbon group which may have a substituent a di- 
valent, saturated or unsaturated 5- or 6-membered heterocy- 
clic group which may have a substituent or a divalent, 
saturated or unsaturated dicyclic fused ring group which 
may have a substituent and <-C means the bonding of the 
carbon atom of this group to Q 1 . Examples of the group in- 
clude divalent groups derived from thiophene, furan, pyran, 
pyrrole, pyrrolidine, pyrroline, imidazole, imidazoline, 
imidazolidine, pyrazole, pyrazolidine , thiazole, oxazole, 
oxathiolane, benzene, pyridine, piperidine, piperazine, 
morpholine, thiomorpholine, pyrazine, pyrimidine, pyrid- 
azine, triazine, tetrazine, thiadiazine, dithiazine, cyclo- 
pentane, cyclopetene, cyclopentadiene, cyclohexane, cyclo- 
hexene and they may have a substituent. Examples of the 
substituent are similar to those exemplified in Class (4). 

The alkyl group in R 1 or R 2 of the group -N (R 1 ) -CO- or 
-N (R 2 ) - (CH 2 )«- means a linear, branched or cyclic Ci_ 6 alkyl 
group. Examples include methyl, ethyl, isopropyl and cy- 
clopropyl. As the group -NCR 1 ) -CO-, a group <— N (R 1 ) -C0- 
(wherein <- means the bonding of the nitrogen atom of this 
group to Q 1 ) is preferred, while as the group -N (R 2 ) - (CH 2 ) m - 
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a group «-N (R 2 ) - (CH 2 )»- (wherein <- means the bonding of 
the nitrogen atom of this group to Q 1 ) is preferred. 

In the present invention, Q 2 preferably represents a 
single bond, a carbonyl group or a group of the following 
formula : 




and as the group represented by the following formula: 




divalent groups derived from benzene, pyrimidine, tetrahy- 
dropyrimidine, pyrazine, pyridazine, triazine, tetrazine, 
imidazole, imidazoline, thiazole, thiazoline, furan, thio- 
phene, pyrrole, oxazole, oxazoline, thiadiazole, cyclopen- 
tane, cyclopentene, cyclohexane or cyclohexene. 
<About Q 3 > 

In R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 10 and R 11 as the substitu- 
ents in Q 3 , the alkyl, alkoxyl, alkoxyalkyl, hydroxyalkyl , 
hydroxyalkyloxy, hydroxyalkylcarbonyl , hydroxyalkylsulf o- 
nyl, formylalkyl, f ormylalkylcarbonyl , f ormylalkylsulf onyl , 
alkylcarbonyl, alkylsulf onyl , alkylcarbonylalkyl, alkylsul- 
fonylalkyl, carboxyalkyl , carboxyalkylcarbonyl , carboxyal- 
kylsulfonyl, carboxyalkylcarbonylalkyl, carboxyalkylsulf o- 
nylalkyl, alkoxycarbonyl , alkoxycarbonylalkyl, alkoxycar- 
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bonylalkylcarbonyl, alkoxycarbonylalkylsulf onyl , amino 
which may have 1 to 2 substituents , aminoalkyl which may 
have, at the amino moiety thereof, one or two substituents, 
aminoalkyloxy which may have, at the amino moiety thereof, 
one or two substituents, aminoalkylcarbonyl which may have, 
at the amino moiety thereof, one or two substituents, ami- 
noalkylcarbonyloxy which may have, at the amino moiety 
thereof, one or two substituents, aminocarbonyl which may 
have, at the amino moiety thereof, one or two substituents, 
aminocarbonylalkyl which may have, at the amino moiety 
thereof, one or two substituents, and aminocarbonylalkyloxy 
which may have, at the amino moiety thereof, one or two 
substituents have the same meanings as described above in 
R 15 of the description of the group Q A . 

The "alkoxyalkyloxy group" means a group formed of the 
above-described alkoxyalkyl group and an oxygen atom and 
examples include methoxymethyloxy , methoxyethyloxy and eth- 
oxymethyloxy . 

The "carboxyalkyloxy group" means a group formed of 
the above-described carboxyalkyl group and an oxygen atom 
and examples include carboxymethoxyl and carboxyethoxyl . 

The "carboxyalkyloxy group" means a group formed of 
the above-described carboxylalkyl group and an oxygen atom 
and examples include carboxymethoxyl and carboxyethoxyl. 

The "alkoxycarbonylalkyloxy group" means a group 
formed of the above-described alkoxycarbonylalkyl group and 
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an oxygen atom and examples include methoxycarbonylethyl 
and ethoxycarbonylethyl . 

The "alkylsulf onylaminocarbonylalkyl group which may 
have, at the amino moiety thereof, one substituent" means a 
5 group formed of the above-described alkylsulf onyl group, an 
imino group which may have one substituent and a carbonyl 
group and examples include methylsulf onylaminocarbonyl- 
methyl . 

The "arylsulf onylaminocarbonylalkyl group which may 
10 have, at the amino moiety thereof, one substituent" means a 
group formed of an aryl group, a sulfonyl group, an imino 
group which may have one substituent and a carbonyl group 
and examples include phenylsulf onylaminocarbonylmethyl . 

The "aminosulf onylalkyl group which may have, at the 
15 amino moiety thereof, one or two substituents" means a 

group formed of an amino group which may have one or two 
substituents, a sulfonyl group and a linear, branched or 
cyclic Ci-6 alkylene group and examples include aminosulfo- 
nylmethyl . 

20 The "cyanoalkyl group" means a group formed of a cyano 

group and a linear, branched or cyclic Ci_ 6 alkylene group. 

The "alkylcarbonyloxyalkyl group" menas a group formed 
of the above-described alkylcarbonyl group, an oxygen atom 
and a linear, branched or cyclic Ci_ 6 alkylene group and ex- 
25 amples include methylcarbonyloxyethyl . 

The "alkoxyalkylaminocarbonylalkyl group which may 
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have, at the amino moiety thereof, one substituent" means a 
group formed of the above-described alkoxyalkyl group, an 
imino group which may have one substituent and a carbonyl 
group and examples include ethoxymethylaminocarbonylmethyl . 
5 In the group A^B 1 -, A 1 represents a saturated or un- 

saturated 5- or 6-membered cyclic hydrocarbon group which 
may have a substituent or a saturated or unsaturated 5- or 
6-membered heterocyclic group which may have a substituent. 
Here, examples of the saturated or unsaturated 5- or 6- 
10 membered cyclic hydrocarbon group include cyclopentyl, cy- 
clopentenyl, cyclopentadienyl , cyclohexyl, cyclohexenyl , 
cyclohexadienyl and phenyl. When the group has various 
structural isomers as the cyclopentenyl group, they are all 
embraced in it. 

15 The saturated or unsaturated 5- or 6-membered hetero- 

cyclic group is a cyclic group having at least one hetero 
atom. Examples of the hetero atom include oxygen, nitrogen 
and sulfur. Examples of the saturated or unsaturated 5- or 
6-membered heterocyclic group include furyl, pyrrolyl, thi- 

20 enyl, pyrazolyl, imidazolyl, pyrazolinyl, oxazolyl, 

oxazolinyl, thiazolyl, thiazolinyl, oxatriazolyl , thiadi- 
azolyl, furazanyl, pyranyl, pyridyl, pyridazinyl, pyrroli- 
dinyl, piperazinyl, piperidinyl, oxazinyl, oxadiazinyl, 
morpholinyl, thiazinyl, thiadiazinyl , thiomorpholinyl , tet- 

25 razolyl, triazolyl and triazinyl. Where the group has plu- 
ral structural isomers as the pyranyl group, they are all 
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embraced in it. 

B 1 represents a single bond, carbonyl group, alkylene 
group, carbonylalkyl group, a group -0- Ci_ 6 alkylene, a 
group -COO- d_ 6 alkylene, a group -NHCO- or a group -NHCO- 
Ci_6 alkylene. 

Examples of the group A 1 -B 1 - include the following 
groups : 

a saturated or unsaturated 5- or 6-membered cyclic hy- 
drocarbon group which may have a substituent, 

a group formed of a saturated or unsaturated 5- or 6- 
membered heterocyclic group which may have a substituent 
and a carbonyl group, and 

a group formed of a saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group which may have a sub- 
stituent and an alkylene group. 

Each of R 3 and R 4 , R 5 and R 6 , R 7 and R 8 , and R 10 and R 11 
are coupled together with a carbon atom which constitutes 
the ring and represents a saturated or unsaturated 5- to 7- 
membered cyclic hydrocarbon group which may have a sub- 
stituent or a saturated or unsaturated 5- to 7-membered 
heterocyclic group which may have a substituent. Here, ex- 
amples of the saturated or unsaturated 5- or 7-membered cy- 
clic hydrocarbon group include cyclopentyl, cyclopentenyl , 
cyclopentadienyl, cyclohexyl, cyclohexenyl, cyclohexadienyl 
and phenyl. When the group has various structural isomers 
as the cyclopentenyl, they are all embraced in it. 
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The saturated or unsaturated 5- or 6-membered hetero- 
cyclic group is a cyclic group having at least one hetero 
atom. Examples of the hetero atom include oxygen, nitrogen 
and sulfur. Examples of the saturated or unsaturated 5- or 
5 6-membered heterocyclic group include furyl, pyrrolyl, thi- 

enyl, pyrazolyl, imidazolyl, pyrazolinyl, oxazolyl, 
oxazolinyl, thiazolyl, thiazolinyl, oxatriazolyl , thiadi- 
azolyl, furazanyl, pyranyl, pyridyl, pyridazinyl, pyrroli- 
dinyl, piperazinyl, piperidinyl, oxazinyl, oxadiazinyl, 
10 morpholinyl, thiazinyl, thiadiazinyl , thiomorpholinyl , tet- 
razolyl, triazolyl and triazinyl. Where the group has plu- 
ral structural isomers as the pyranyl, they are all em- 
braced in it. 

In R 9 or R 12 as the substituent in Q 3 , the alkyl, hy- 
15 droxyalkyl, alkoxyl, hydroxyalkylcarbonyl , hydroxyalkylsul- 

fonyl, alkoxyalkyl, alkoxyalkylcarbonyl , alkoxyalkylsulf o- 
nyl, formylalkyl, f ormylalkylcarbonyl, f ormylalkylsulfonyl, 
alkylcarbonyl, alkylsulf onyl , alkylcarbonylalkyl , alkylsul- 
fonylalkyl, carboxyalkylcarbonyl , carboxyalkylsulf onyl, 
20 carboxyalkylcarbonylalkyl, carboxyalkylsulf onylalkyl , alk- 
oxycarbonyl, alkoxycarbonylalkyl , alkoxycarbonylalkylcar- 
bonyl, alkoxycarbonylalkylsulf onyl, amino which may have 1 
to 2 substituents, aminoalkyl which may have, at the amino 
moiety thereof, aminoalkyloxy which may have, at the amino 
25 moiety thereof, aminoalkylcarbonyl which may have, at the 
amino moiety thereof, one or two substituents, aminoalky- 
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loxycarbonyl which may have, at the amino moiety thereof, 1 
or 2 substituents, aminocarbonyl which may have, at the 
amino moiety thereof, one or two substituents, aminocar- 
bonylalkyl which may have, at the amino moiety thereof, one 
5 or two substituents, and aminocarbonyloxyalkyl which may 

have, at the amino moiety thereof, one or two substituents 
have the same meanings as described in Q A . 

In the group A 2 -B 2 -, A 2 represents a saturated or un- 
saturated 5- or 6-membered cyclic hydrocarbon group which 

10 may have a substituent or a saturated or unsaturated 5- or 
6-membered heterocyclic group which may have a substituent. 
Here, examples of the saturated or unsaturated 5- or 6- 
membered cyclic hydrocarbon group include cyclopentyl, cy- 
clopentenyl, cyclopentadienyl , cyclohexyl, cyclohexenyl , 

15 cyclohexadienyl and phenyl. When the group has plural 

structural isomers as the cyclopentenyl , they are all em- 
braced in it. 

The saturated or unsaturated 5- or 6-membered hetero- 
cyclic group is a cyclic group having at least one hetero 

20 atom. Examples of the hetero atom include oxygen, nitrogen 
and sulfur. Examples of the saturated or unsaturated 5- or 
6-membered heterocyclic group include furyl, pyrrolyl, thi- 
enyl, pyrazolyl, imidazolyl, pyrazolinyl, oxazolyl, 
oxazolinyl, thiazolyl, thiazolinyl, oxatriazolyl , thiadi- 

25 azolyl, furazanyl, pyranyl, pyridyl, pyridazinyl, pyrroli- 
dinyl, piperazinyl, piperidinyl, oxazinyl, oxadiazinyl, 
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morpholinyl, thiazinyl, thiadiazinyl , thiomorpholinyl, tet- 
razolyl, triazolyl and triazinyl. Where the group has plu- 
ral structural isomers as the pyranyl, they are all em- 
braced in it. 

5 B 2 represents a single bond, carbonyl group, alkylene 

group, carbonylalkyl group, a group -0- Ci_ 6 alkylene, a 
group -COO- Ci_ 6 alkylene, a group -NHCO- or a group -NHCO- 
Ci-6 alkylene. 

Examples of the group A 2 -B 2 - include the following 
10 groups: 

a saturated or unsaturated 5- or 6-membered heterocy- 
clic group which may have a substituent, 

a group formed of a saturated or unsaturated 5— or 6— 
membered cyclic hydrocarbon group which may have a sub- 
15 stituent and a carbonyl group, and 

a group formed of a saturated or unsaturated 5- or 6- 
membered heterocyclic group which may have a substituent 
and an alkylene group. 

R 9 and R 7 , R 9 and R 8 , R 12 and R 10 , and R 12 and R 11 are 
20 each coupled together with the carbon atom which consti- 

tutes the ring and the nitrogen atom to which R 9 or R 12 has 
been bonded and represent a saturated or unsaturated 5- to 
7-membered heterocyclic group which may have a substituent. 
Here, the saturated or unsaturated 5- to 7-membered hetero- 
25 cyclic group is a cyclic group which has at least one ni- 
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trogen atom and may have a hetero atom. Examples of the 
hetero atom include oxygen, nitrogen and sulfur. Examples 
of the saturated or unsaturated 5- or 6-membered heterocy- 
clic group include furyl, pyrrolyl, thienyl, pyrazolyl, 
imidazolyl, pyrazolinyl, oxazolyl, oxazolinyl, thiazolyl, 
thiazolinyl, oxatriazolyl , thiadiazolyl , furazanyl, py- 
ranyl, pyridyl, pyridazinyl, pyrrolidinyl , piperazinyl, 
piperidinyl, oxazinyl, oxadiazinyl, morpholinyl, thiazinyl, 
thiadiazinyl, thiomorpholinyl , triazolyl and triazinyl. 
Where the group has plural structural isomers as the py- 
ranyl, they are all embraced in it. 

In the present invention, Q 3 represents a group of the 
following formula: 

-N N — -N 



/ I \ 



(wherein R 3 , R 4 , R 5 , R 6 , R 7 , ^ 8 ' *"< R " R " a ' b ' C ' d ' 

e , f, g, h and i have the same meanings as described 
above) . Preferred as Q 3 is a group of the following for- 



mula : 
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R 3 R 4 




(wherein R 3 , R 4 , a, b and c have the same meanings as 
scribed above) , of which the group wherein: 
R 3 and R 4 each independently represents 
a hydrogen atom, 
a hydroxyalkyl group, 
a cyanoalkyl group, 
a carboxyl group, 
a carboxyalkyl group, 
an alkoxycarbonyl group, 
an alkoxycarbonylalkyl group, 
a carboxyalkylaminocarbonyl group, 
a carboxyalkylaminocarbonylalkyl group, 

an alkoxycarbonylalkylaminocarbonyl group, 

an alkoxycarbonylalkylaminocarbonylamino group, 

a carbamoyl group, 

a rnonoalkylcarbamoyl group, 

a dialkylcarbamoyl group, 

a carbamoylalkyl group, 

a monoalkylcarbamoylalkyl group, 

a dialkylcarbamoylalkyl group, 

a morpholinylcarbonyl group 
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a morpholinylcarbonylalkyl group, 
a tetrazolylaminocarbonyl group, 
a tetrazolylaminocarbonylalkyl group, 
a tetrazolylalkyl group, 

a tetrazolylalkylaminocarbonyl group, or 
a tetrazolylalkylaminocarbonylalkyl group, 
an aminoalkyl group when may have, at the amino moiety 
thereof, one or two substituents , 

an alkylaminosulfonylalkyl group, 
an oxopyrrolidinylalkyl group, 
oxopiperidinylalkyl group, or 
oxooxazolidinylalkyl group, and 

a stands for 0, b stands for 0 and c stands for 2 is 
more preferred. 
15 <About T x > 

T 1 represents a carbonyl group, 
a group -CH(R 13 )- 
(in which R 13 represents a hydrogen atom, an alkyl group, a 
hydroxyalkyl group, an alkoxyalkyl group, a carboxyalkyl 
20 group, an alkoxycarbonylalkyl group, an aryl group, an 

aralkyl group, a heteroaryl group, a heteroarylalkyl group 
or an aminoalkyl group which may have, at the amino moiety 
thereof, a substituent ) , or 

a group -C(=NOR 14 )- or -C (=N-NHR 14 ' ) - 
25 (in which R 14 and R 14 ' each independently represents a hydro- 

gen atom, an alkyl group, a carboxyalkyl group, an alkoxy- 
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carbonyl group, an aryl group, an aralkyl group, a hetero- 
aryl group, a heteroarylalkyl group or an aminoalkyl group 
which may have, at the amino moiety thereof, a substitu- 
ent) . 

Here, in R 13 and R 14 , the alkyl, carboxyalkyl , alkoxy- 
carbonyl, aryl, aralkyl, heteroaryl, heteroarylalkyl and 
aminoalkyl which may have, at the amino moiety thereof, a 
substituent have the same meanings as described in Q A . In 
the present invention, a carbonyl group is preferred as T 1 . 

The sulfonyl derivative of the present invention has 
optical isomers or stereoisomers based on an asymmetric 
carbon atom. These optical isomers and stereoisomers and 
mixtures thereof are all embraced in the present invention. 

Although there is no particular limitation imposed on 
the salt of the sulfonyl derivative according to the pres- 
ent invention insofar as it is a pharmaceut ically accept- 
able salt. Specific examples include salts of a mineral 
acid such as hydrochloride, hydrobromide , hydroiodide, 
phosphate, nitrate and sulfate, salts of an organic sul- 
fonic acid such as benzoate, methanesulf onate , 2- 
hydroxyethanesulfonate and p-toluenesulf onate and salts of 
an organic carboxylic acid such as acetate, propanoate, ox- 
alate, malonate, succinate, glutarate, adipate, tartrate, 
maleate, malate and mandelate. There is no particular 
limitation imposed on the solvate insofar as it is pharma- 
ceutical^ acceptable. Specific examples include hydrates 



and ethanolates. 

The following are the preferred compounds as the sul- 
fonyl derivative of the present invention. 

l-[ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- [2- [ (N,N- 
dimethyl) amino] ethyl] -4-methylthiazol-2- 
yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- [2- [ (N,N- 
dimethyl) amino] ethyl] thiazol-2-yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- [3- [ (N,N- 
dimethyl) amino] propyl] -4-methylthiazol-2- 
yl] carbonyl] piperazine 

l-[ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5-[3-[ (N,N- 
dimethyl) amino] propyl] thiazol-2-yl ] carbonyl ] pipera zine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5-[2-[ (N , N- 
dimethyl) amino] ethyl] -4 -methylthiazol-2- 
yl] carbonyl] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5-[2-[ (N, N- 
dimethyl) amino] ethyl] thiazol-2-yl ] carbonyl] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5-[3-[ (N , N- 
dimethyl) amino] propyl] -4-methylthiazol-2- 
yl] carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- [3- [ (N,N- 
dimethyl) amino] propyl] thiazol-2-yl ] carbonyl] piperazine 

l-[ (6-Chlorobenzo[b]thien-2-yl) sulfonyl] -4- [ [5- [2- [ (N,N- 
dimethyl) amino] ethyl ] -4-methylthiazol-2- 
yl] carbonyl] piperazine 
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1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [ [5- [2- [ (N, N- 
dimethyl) amino] ethyl] thiazol-2-yl] carbonyl] piperazine 

l-[ (6-Chlorobenzo[b]thien-2-yl) sulf onyl] -4- [ [5- [3- [ (N,N- 
dimethyl) amino] propyl ] -4-methylthiazol-2- 
yl] carbonyl] piperazine 

l-[ (6-Chlorobenzo[b]thien-2-yl)sulfonyl]-4-[ [5-[3-[ (N,N- 
dimethyl) amino] propyl] thiazol-2-yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- [ (1- 
methylpiperidin) -4-yl] thiazol-2-yl ] carbonyl] piperazine 

l-[ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- [ (1- 
methylpiperidin)-3-yl]thiazol-2-yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- [ (1- 
methylpiperidin)-2-yl]thiazol-2-yl] carbonyl] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [5- [ (1-methylpiperidin) -4-yl] thiazol- 
2-yl] carbonyl] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (N- 
methyl) carbamoyl] -1- [ [5- [ (1-methylpiperidin) -3-yl] thiazol- 
2-yl] carbonyl] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [5- [ (1-methylpiperidin) -2-yl ] thiazol- 

2- yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (pyrrolidin- 

3- yl) thiazol-2-yl] carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- ti- 
met hylpyrrolidin- 3-yl) thiazol- 2-yl] carbonyl] piperazine 



78 



!_ [ [5- (l-Carbamoylpyrrolidin-3-yl) thiazol-2- 
yl]carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl]piperazine 

1 _ [ [5_ (i_Acetoimidoylpyrrolidin-3-yl) thiazol-2- 
yl]carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl]piperazine 

4-[ (6-Chloronaphthalen-2-yl) sulfonyl]-2- [ (N- 
methyl) carbamoyl] -1- [ [5- (pyrrolidin-3-yl ) thiazol-2- 
yl] carbonyl] piperazine 

4-[ (6-Chloronaphthalen-2-yl) sulfonyl]-2- [ (N- 
methyl) carbamoyl] -1- [ [5- ( l-methylpyrrolidin-3-yl ) thiazol-2- 
yl] carbonyl] piperazine 

n__ r r5_ ( i-Carbamoylpyrrolidin-3-yl ) thiazol-2- 
yl] carbonyl] -4- [ ( 6-chloronaphthalen-2-yl ) sulf onyl] -2- [ (N- 
methyl) carbamoyl] piperazine 

1- [ [5- (l-Acetoimidoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ ( 6-chloronaphthalen-2-y 1 ) sulf onyl ] -2- [ (N- 
methyl) carbamoyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulf onyl] -4- [ [ 5- [ ( 1 , 2 , 5 , 6- 
tetrahydropyridin)-4-yl]thiazol-2-yl]carbonyl]piperazine 

l-[ (6-Chloronaphthalen-2-yl) sulf onyl] -4- [ [5- [ (1-methyl- 
1,2,5, 6-tetrahydropyridin) -4-yl] thiazol-2- 
yl] carbonyl] piperazine 

{ [5 _ [ (l-carbamoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl] thiazol-2-yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] piperazine 
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l-[ [5-[ (l-Acetoimidoyl-1,2, 5, 6-tetrahydropyridin) -4 - 
y l]thiazol-2-yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl]piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [5- [ (1, 2, 5, 6-tetrahydropyridin) -4- 
yl] thiazol-2-yl] carbonyl ] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (N- 
methyl) carbamoyl] -1- [ [5- [ (1-methyl-l, 2, 5, 6- 
tetrahydropyridin)-4-yl]thiazol-2-yl]carbonyl]piperazine 

1- [ [5- [ (1-Carbamoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl]thiazol-2-yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] -2- [ (N-methyl) carbamoyl] piperazine 

!_ [ [5 _ [ (l-Acetoimidoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl]thiazol-2-yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] -2- [ (N-methyl ) carbamoyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (pyridin-4- 
yl) thiazol-2-yl] carbonyl ] piperazine 

4 _ [2 - [ [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] thiazol-5-yl] pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (pyridin-3- 
yl) thiazol-2-yl] carbonyl] piperazine 

3_[2-[ [4-[ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl ] thiazol-5-yl ] pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (pyridin-2- 

yl) thiazol-2-yl] carbonyl] piperazine 

2- [2- [ [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 
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yl] carbonyl] thiazol-5-yl ] pyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- [ (1- 
methylpiperidin)-4-yl]thiazol-2-yl]carbonyl]piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- [ (1- 
methylpiperidin)-3-yl]thiazol-2-yl]carbonyl]pi P erazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- [ (1- 
m ethylpiperidin)-2-yl]thiazol-2-yl]carbonyl]piperazine 

4-[ (5-Chloroindol-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [5- [ ( 1-methylpiperidin) -4-yl ] thiazol 
2-yl] carbonyl]piperazine 

4-[ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N- 
methyl) carbamoyl] -1- [ [5- [ (1-methylpiperidin) -3-yl] thiazol 
2-yl] carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N- 
methyl)carbamoyl]-l-[[5-[(l-iBethylpiperidin)-2-yl]thiazol 

2-yl] carbonyl]piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- (pyrrolidin-3- 
yl) thiazol-2-yl] carbonyl] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5-(l- 
m ethylpyrrolidin-3-yl)thiazol-2-yl]carbonyl]piperazine 

1- [ [5- (l-Carbamoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [{5-chloroindol-2-yl)sulfonyl]piperazine 

x _ [ [5 _ (i_Acetoimidoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ (5-chloroindol-2-yl) sulfonyl] piperazine 
4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N- 
ethyl) carbamoyl] -1- [ [5- (pyrrolidin-3-yl ) thiazol-2- 



met 



81 



yl] carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [ 5- ( l-methylpyrrolidin-3-yl ) thiazol-2- 
yl] carbonyl] piperazine 

!_ [ [5- (i-Carbamoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ (5-chloroindol-2-yl) sulfonyl] -2- [ (N- 
methyl) carbamoyl ] piperazine 

1- [ [5- (l-Acetoimidoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] -2- [ (N- 
methyl ) carbamoyl] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ [ 5- [ ( 1 , 2 , 5, 6- 
tetrahydropyridin)-4-yl]thiazol-2-yl]carbonyl]piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5-[ (1-methyl- 
1,2,5, 6-tetrahydropyridin) -4-yl] thiazol-2- 
yl] carbonyl] piperazine 

1- [ [5- [ (1-Carbamoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl]thiazol-2-yl] carbonyl] -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] piperazine 

1- [ [5-[ (l-Acetoimidoyl-1,2, 5, 6-tetrahydropyridin) -4- 
yl]thiazol-2-yl]carbonyl]-4- [ ( 5-chloroindol-2- 
yl) sulfonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [5- [ (1, 2, 5, 6-tetrahydropyridin) -4- 
yl] thiazol-2-yl] carbonyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N- 
methyl) carbamoyl] -l-[ [5- [ ( 1-methyl-l , 2 , 5 , 6- 
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tetrahydropyridin) -4-yl ] thiazol-2-yl ] carbonyl ] piperazine 

1- [ [5- [ (1-carbamoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl]thiazol-2-yl]carbonyl]-4- [ ( 5-chloroindol-2-yl ) sulf onyl ] 
2- [ (N-methyl) carbamoyl] piperazine 

1- [ [5- [ (1-Acetoimidoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl] thiazol-2-yl] carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] 
2- [ (N-methyl) carbamoyl ] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- (pyridin-4- 
yl) thiazol-2-yl] carbonyl] piperazine 

4_ [2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl] piperazin-1- 
yl] carbonyl] thiazol-5-yl ] pyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulf onyl] -4- [ [5- (pyridin-3- 
yl) thiazol-2-yl] carbonyl ] piperazine 

3_ [2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] thiazol-5-yl ] pyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl]-4- [ [5- (pyridin-2- 
yl) thiazol-2-yl] carbonyl ] piperazine 

2 - [2 - [ [4- [ (5-Chloroindol-2-yl) sulf onyl ] piper a zin-1- 
yl] carbonyl] thiazol-5-yl] pyridine N-oxide 

1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -4 - [ [5- [ (1- 
methylpiperidin) -4-yl] thiazol-2-yl ] carbonyl] piperazine 
1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [ [5- [ (1- 
methylpiperidin) -3-yl ] thiazol-2-yl ] carbonyl ] piperazine 
1- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -4- [ [5- [ (1- 
methylpiperidin) -2-yl ] thiazol-2-yl ] carbonyl ] piperazine 
4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [ (N- 
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methyl) carbamoyl] -1- [ [5- [ ( 1-methylpiperidin) -4-yl] thiazol 
2-yl] carbonyl] piperazine 

4- [ (6-Chlorobenzo[b] thien-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [5- [ (1-methylpiperidin) -3-yl ] thiazol 
2-yl] carbonyl]piperazine 

4-[ (6-chlorobenzo[b] thien-2-yl) sulfonyl] -2- [ di- 
methyl ) carbamoyl ] -1- [ [5- [ (1-methylpiperidin) -2-yl] thiazol 
2-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- 
(pyrrolidin-3-yl) thiazol-2-yl ] carbonyl ] piperazine 

l-[ (6-Chlorobenzo[b] thien-2-yl) sulfonyl] -4- [ [5- ti- 
me thy lpyrrolidin-3-yl ) thiazol -2-yl] carbonyl] piperazine 

1- [ [5- (l-Carbamoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2- 
yl) sulfonyl]piperazine 

1- [ [5- (l-Acetoimidoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ (6-chlorobenzo [b] thien-2- 
yl) sulfonyl]piperazine 

4-[ (6-Chlorobenzo[b] thien-2-yl) sulfonyl] -2- [ (N- 
methyl) carbamoyl] -1- [ [5- (pyrrolidin-3-yl ) thiazol-2- 
yl] carbonyl]piperazine 

4-[ (6-Chlorobenzo[b] thien-2-yl) sulfonyl] -2- [ di- 
methyl) carbamoyl] -1- [ [5- (l-methylpyrrolidin-3-yl) thiazol 
yl] carbonyl] piperazine 

1- [ [5- (l-Carbamoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ (6-chlorobenzo [b] thien-2-yl) sulfonyl] -2- 
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[ (N-methyl) carbamoyl ] piperazine 

1- [ [5- (l-Acetoimidoylpyrrolidin-3-yl) thiazol-2- 
yl] carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2-yl) sulfonyl] -2- 
[ (N-methyl) carbamoyl ] piperazine 
5 1- [ (6-Chlorobenzo[b]thien-2-yl)sulfonyl]-4-[ [5- 

[(1,2,5, 6-tetrahydropyridin) -4 -yl ] thia zol-2 - 
yl] carbonyl]piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- [ (1- 
methyl-1, 2, 5, 6-tetrahydropyridin) -4-yl ] thia zol-2- 
10 yl] carbonyl] piperazine 

1- [ [5- [ (1-Carbamoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl] thia zol-2 -yl] carbonyl] -4- [ (6-chlorobenzo [b] thien-2- 
yl) sulfonyl] piperazine 

!_ [ [5_ [ (i-Acetoimidoyl-1, 2, 5, 6-tetrahydropyridin) -4- 
15 yl] thiazol-2-yl] carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2- 

yl) sulfonyl] piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -2- [ (N- 
methyl) carbamoyl] -1- [ [5- [ (1, 2, 5, 6-tetrahydropyridin) -4- 
yl] thia zol-2-yl] carbonyl] piperazine 
20 4 - [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [ di- 

methyl ) carbamoyl ] -1- [ [5- [ (l-methyl-1,2, 5, 6- 
tetrahydropyridin) -4-yl] thiazol-2-yl] carbonyl] piperazine 

1- [ [5- [ (1-Carbamoyl-l, 2, 5, 6-tetrahydropyridin) -4- 
yl] thiazol-2-yl] carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2- 
25 yl) sulfonyl] -2- [ (N-methyl) carbamoyl ] piperazine 

1- [ [5- [ (1-Acetoimidoyl-l, 2,5, 6-tetrahydropyridin) -4- 
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yl]thiazol-2-yl] carbonyl ] -4- [ ( 6-chlorobenzo [b] thien-2- 
yl) sulf onyl] -2- [ (N-methyl) carbamoyl] piperazine 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [ [5- (pyridin- 
4-yl) thiazol-2-yl ] carbonyl ] piperazine 
5 4- [2- [ [4 - [ ( 6-Chlorobenzo [b] thien-2- 

yl) sulf onyl ] piperazin-l-yl ] carbonyl] t hiazol- 5 -y 1 ] pyridine 
N-oxide 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [ [5- (pyridin- 
3-yl ) thiazol-2-yl ] carbonyl ] piperazine 
10 3- [2- [ [4- [ ( 6-chlorobenzo [b] thien-2- 

yl) sulf onyl]piperazin-l-yl] carbonyl] thiazol-5-yl ] pyridine 
N-oxide 

1- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -4- [ [5- (pyridin- 
2-yl)thiazol-2-yl] carbonyl] piperazine 
15 2- [2- [ [4- [ (6-Chlorobenzo [b] thien-2- 

yl) sulf onyl] piperazin-l-yl] carbonyl] t hiazol- 5 -y 1 ] pyridine 
N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [ 1 , 2-dihydro-2- 
oxo-6- (pyridin-4-yl ) pyridin-3-yl ] carbonyl] piperazine 
20 1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [1,2- 

dihydro-2-oxo-6- (pyridin-4 -yl ) pyridin-3- 
yl] carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [ 1 , 2-dihydro-2-oxo- 
6- (pyridin-4-yl) pyridin-3-yl] carbonyl ] piperazine 
2 5 1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [6- ( pyridin-4 - 

yl) -pyridazin-3-yl ] carbonyl] piperazine 
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1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [6- (pyridin- 
4-yl) -pyridazin-3-yl] carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [6- (pyridin-4 -yl } - 
pyridazin-3-yl] carbonyl ] piperazine 
5 1- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] -4- [ [3- (pyridin-4- 

yl) -1,2, 4-triazin-6-yl] carbonyl] piperazine 

1- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -4- [ [3- (pyridin- 
4-yl) -l,2,4-triazin-6-yl] carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [3- (pyridin-4-yl ) - 
10 1,2, 4-triazin-6-yl] carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [2, 5-dihydro-5- 
oxo-6- (pyridin-4-yl) -1,2, 4-triazin-3-yl] carbonyl ] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [6- (pyridin-4- 
yl) -1, 2, 4-triazin-3-yl] carbonyl] piperazine 
15 1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [ 6- (pyridin- 

4-yl) -1, 2, 4-triazin-3-yl] carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulf onyl ] -4- [ [6- (pyridin-4-yl ) - 
1,2, 4-triazin-3-yl] carbonyl ] piperazine 

4- [3- [ [4- [ ( 6-Chloronaphthalen-2-yl ) sulf onyl] piperazin-1- 
20 yl ] carbonyl ] -1 , 2-dihydro-2-oxopyridin-6-yl ] pyridine N-oxide 

4- [3- [ [4- [ (6-chlorobenzo [b] thien-2- 
yl) sulf onyl] piperazin-l-yl] carbonyl] -1, 2-dihydro-2- 
oxopyridin-6-yl ] pyridine N-oxide 

4- [3- [ [4- [ (5-Chloroindol-2-yl) sulf onyl] piperaz in- 1- 
25 yl] carbonyl] -1, 2-dihydro-2-oxopyridin-6-yl ] pyridine N-oxide 

4- [6- [ [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 



87 



yl] carbonyl]pyridazin-3-yl] pyridine N-oxide 

4- [6- [ [4 - [ (6-Chlorobenzo [b] thien-2- 
yl) sulfonyl] piperazin-l-yl ] carbonyl ] pyridazin-3-yl ] pyridine 
N-oxide 

4_ [6_ [ [4- [ (5-Chloroindol-2-yl) sulfonyl ] piperazin-l- 
yl] carbonyl] pyridazin- 3- yl] pyridine N-oxide 

4 _ [g_ [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] piperazin-l- 
yl] carbonyl] -1,2, 4 -t r iazin-3-y 1 ] pyridine N-oxide 

4 - [6- [ [4- [ (6-Chlorobenzo [b] thien-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl ] -1 , 2 , 4-triazin-3~ 
yl]pyridine N-oxide 

4-[6- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] piperazin-l- 
yl] carbonyl] -1,2, 4-triazin-3-yl] pyridine N-oxide 

4- [3- [ [4- [ <6-Chloronaphthalen-2-yl) sulfonyl ] piperazin-l- 
yl] carbonyl] -2, 5-dihydro-5-oxo-l, 2, 4- triazin-6-yl] pyridine 
N-oxide 

4_ [3_ [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] piperazin-l- 
yl] carbonyl] -1,2, 4 -triazin-6-yl] pyridine N-oxide 

4 - [3- [ [4- [ (6-Chlorobenzo [b] thien-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] -1, 2, 4-triazin-6- 
yl] pyridine N-oxide 

4- [3- [ [4- [ (5-Chloroindol-2-yl) sulfonyl ] piperazin-l- 
yl] carbonyl] -1,2, 4-triazin-6-yl]pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (2- 
methylpyridin-4-yl) pyrimidin-2-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- (2- 



methylpyridin-4-yl) pyrimidin-2-yl ] carbonyl ] piperazine 

1- [ <5-Chloroindol-2-yl) sulfonyl] -4- [ [ 5- < 2-methylpyridin- 
4-yl) pyrimidin-2-yl] carbonyl ] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (2- 
5 hydroxymethylpyridin-4-yl) pyrimidin-2- 

yl] carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- (2- 
hydroxymethylpyridin-4-yl) pyrimidin-2- 
yl] carbonyl] piperazine 
10 l-[ (5-Chloroindol-2-yl)sulfonyl]-4-[ [5-(2- 

hydroxymethylpyridin-4-yl ) pyrimidin-2- 
yl] carbonyl] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [ 5- (2, 6- 
dimethylpyridin-4-yl) pyrimidin-2-yl ] carbonyl] piperazine 
15 l- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4 -■[ [ 5- ( 2 , 6- 

dimethylpyridin-4-yl) pyrimidin-2-yl ] carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulf onyl ] -4- [ [5- (2, 6- 
dimethylpyridin-4-yl) pyrimidin-2-yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (2, 3- 
20 dimethylpyridin-4-yl) pyrimidin-2-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -4- [ [5- (2, 3- 
dimethylpyridin-4-yl) pyrimidin-2-yl ] carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- (2, 3- 
dimethylpyridin-4-yl) pyrimidin-2-yl] carbonyl] piperazine 
25 1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (3- 

methylpyridin-4-yl ) pyrimidin-2-yl ] carbonyl ] piperazine 
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1- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -4- [ [5- (3- 
methylpyridin-4-yl) pyrimidin-2-yl ] carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulf onyl ] -4- [ [5- ( 3-methylpyridin- 
4-yl ) pyrimidin-2-yl] carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (3- 
f luoropyridin-4-yl) pyrimidin-2-yl ] carbonyl ] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -4 - [ [5- (3- 
f luoropyridin-4 -yl ) pyrimidin-2-yl ] carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- (2-f luoropyridin- 
4-yl) pyrimidin-2-yl] carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (2, 5- 
dimethylpyridin-4-yl ) pyrimidin-2-yl ] carbonyl ] piperazine 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl ] -4 - [ [5- (2, 5- 
dimethylpyridin-4-yl ) pyrimidin-2-yl ] carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulf onyl ] -4 - [ [5- (2, 5- 
dimethylpyridin-4-yl) pyrimidin-2-yl ] carbonyl] piperazine 

4- [2- [ [4- [ ( 6-Chloronaphthalen-2-yl ) sulf onyl] piperazin-1- 
yl] carbonyl] pyrimidin-5-yl ] -2-methylpyridine N-oxide 

4- [2- [ [4- [ (6-Chlorobenzo [b] thien-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 

4- [2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl] piperazin-1- 
yl] carbonyl] pyrimidin-5-yl] -2-methylpyridine N-oxide 

4- [2- [ [4- [ ( 6-Chloronaphthalen-2-yl ) sulf onyl] piperazin-1- 
yl] carbonyl ] pyrimidin-5-yl ] -2-hydroxymethylpyridine N-oxide 

4 - [2- [ [4- [ (6-Chlorobenzo [b] thien-2- 
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yl) sulf onyl ] piperazin-l-yl ] carbonyl] pyrimidin-5-yl] -2- 
hydroxymethylpyridine N-oxide 

4- [2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl] piperazin-l- 
yl ] carbonyl ] pyrimidin-5-yl ] -2-hydroxymethylpyridine N-oxide 
5 4- [2- [ [4- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] piperazin-l- 

yl] carbonyl] pyrimidin-5-yl] -2, 6-dimethylpyridine N-oxide 

4- [2 - [ [4- [ (6-Chlorobenzo [b] thien-2- 
yl) sulf onyl] piperazin-l-yl] carbonyl ] pyrimidin- 5 -yl ] -2,6- 
dimethylpyridine N-oxide 
10 4- [2- [ [4-[ (5-Chloroindol-2-yl) sulf onyl ] piperazin-l- 

yl] carbonyl]pyrimidin-5-yl] -2, 6-dimethylpyridine N-oxide 

4- [2 - [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] piperazin-l- 
yl] carbonyl] pyrimidin-5-yl ] -2, 3-dimethylpyridine N-oxide 

4- [2- [ [4- [ (6-Chlorobenzo [b] thien-2- 
15 yl ) sulfonyl] piperazin-l-yl ] carbonyl] pyrimidin- 5-yl ] -2 , 3- 

dimethylpyridine N-oxide 

4- [2- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] piperazin-l- 
yl] carbonyl] pyrimidin-5-yl ] -2, 3-dimethylpyridine N-oxide 

4- [2- [ [4- [ ( 6-Chloronaphthalen-2-yl ) sulf onyl ] piperazin-1- 
20 yl ] carbonyl] pyrimidin-5-yl ] -3-methylpyridine N-oxide 

4- [2- [ [4- [ {6-Chlorobenzo [b] thien-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] pyrimidin- 5-yl ] -3- 
methylpyridine N-oxide 

4- [2- [ [4- [ (5-Chloroindol-2-yl ) sulf onyl ] piperaz in- 1- 
25 yl ] carbonyl ] pyrimidin-5-yl ] -3-methylpyridine N-oxide 

4- [2- [ [4- [ ( 6-Chloronaphthalen-2-yl) sulf onyl ] piperaz in- 1- 
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yl] carbonyl] pyrimidin-5-yl] -3-f luoropyridine N-oxide 

4- [2- [ [4- [ (6-Chlorobenzo [b] thien-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl] pyrimidin-5-yl] -3- 
f luoropyridine N-oxide 

4_ [2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] pyrimidin-5-yl] -2-f luoropyridine N-oxide 

4 _ [2- [ [4- [ (6-Chloronaphthalen-2-yl) sulf onyl] piperazin-1- 
yl] carbonyl] pyrimidin-5-yl] -2 , 5-dimethylpyridine N-oxide 

4_ [2- [ [4- [ (6-Chlorobenzo [b] thien-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl ] pyrimidin-5-yl ] -2,5- 
dimethylpyridine N-oxide 

4_ [2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin- 1- 
yl] carbonyl] pyrimidin-5-yl] -2 , 5-dimethylpyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [2- (pyridin-4- 
yl) -3, 4 , 5, 6-tetrahydropyrimidin-5-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzo fb] thien-2-yl) sulfonyl] -4- [ [2- (pyridin 
4_ yl) -3,4, 5, 6-tetrahydropyrimidin-5-yl] carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [2- (pyridin-4-yl ) - 
3,4,5, 6-tetrahydropyrimidin-5-yl] carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5, 6-dihydro-2 
(pyridin-4-yl) oxazin-5-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [[5,6- 
dihydro-2- (pyridin-4-yl ) oxazin-5-yl ] carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5, 6-dihydro-2- 
(pyridin-4-yl) oxazin-5-yl] carbonyl] piperazine 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6, 7-dihydroxy-8- 
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[4- (pyridin-4-yl ) benzoyl] -3, 8-diazabicyclo [ 3 . 2 . 1 ] octane 

4- [4- [ [ [3- [ {6-Chloronaphthalen-2-yl) sulfonyl] -6, 7- 
dihydroxy-3, 8-diazabicyclo [3.2.1] octan] -8- 
yl] carbonyl]phenyl]pyridine N-oxide 
5 3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy-8- [4- 

(pyridin-4-yl) benzoyl] -3, 8-diazabicyclo [3.2.1] octane 

4- [4- [ [ [3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy- 
3, 8-diazabicyclo [3. 2 . 1] octan] -8-yl] carbonyl ] phenyl ] pyridine 
N-oxide 

10 3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7-dihydroxy- 

8- [4- (pyridin-4-yl) benzoyl] -3, 8-diazabicyclo [3.2.1] octane 
4- [4- [ [ [3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7- 

dihydroxy-3, 8-diazabicyclo [3.2.1] octan] -8- 

yl ] carbonyl ] phenyl ] pyridine N-oxide 
15 3- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] -6, 7 -di hydroxy- 8- 

[ [5- (pyridin-4-yl) pyrimidin-2-yl] carbonyl] -3, 8- 

diazabicyclo [3.2 . 1] octane 

4- [2- [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -3, 8- 

diazabicyclo [3.2.1] octan-8-yl] carbonylpyrimidin-5- 
20 yl] pyridine N-oxide 

3- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] -6, 7-dihydroxy-8- 
[ [2- (pyridin-4-yl) pyrimidin-5-yl ] carbonyl] -3,8- 
diazabicyclo [3.2.1] octane 

4- [5- [3- [ <6-Chloronaphthalen-2-yl) sulf onyl ] -6, 7- 
2 5 dihydroxy-3, 8-diazabicyclo { 3 .2.1] octan-8- 

yl] carbonylpyrimidin-2-yl ] pyridine N-oxide 
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3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy-8- [ [5- 
(pyridin-4-yl) pyrimidin-2-yl] carbonyl] -3,8- 
diazabicyclo [3.2.1] octane 

4- [5- [3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy- 
3, 8-diazabicyclo [3 . 2 . 1 ] octan-8-yl] carbonylpyrimidin-2- 
yl]pyridine N-oxide 

3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy-8- [ [2- 
(pyridin-4-yl) pyrimidin-5-yl ] carbonyl] -3, 8- 
diazabicyclo [3 . 2 . 1] octane 

4- [2- [3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy- 
3, 8-diazabicyclo [3. 2 . 1 ] octan-8-yl ] carbonylpyrimidin-5- 
yl] pyridine N-oxide 

3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7-dihydroxy 
8- [ [5- (pyridin-4-yl) pyrimidin-2-yl ] carbonyl] -3, 8- 
diazabicyclo [3 . 2 . 1] octane 

4- [5- [3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7- 
dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8- 

yl] carbonylpyrimidin-2-yl] pyridine N-oxide 

3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7-dihydroxy 
8- [ [2- (pyridin-4-yl) pyr imidin-5-yl ] carbonyl] -3, 8- 
diazabicyclo [3 . 2.1] octane 

4 - [2- [3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6,7- 
dihydroxy-3, 8-diazabicyclo [ 3 . 2 . 1] octan-S- 
yl ] carbonylpyrimidin-5-yl ] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6, 7-dihydroxy-8- 
[ [5- (pyridin-4-yl)pyrazin-2-yl] carbonyl] -3, 8- 
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diazabicyclo [3.2.1] octane 

4- [5- [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6, 7- 
dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8- 
yl] carbonylpyrazin-2-yl] pyridine N-oxide 
5 3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy-8- [ [5- 

(pyridin-4-yl) pyrazin-2-yl ] carbonyl] -3,8- 
diazabicyclo [3.2.1] octane 

4- [5- [3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy- 
3, 8-diazabicyclo [ 3 . 2 . 1 ] octan-8-yl ] carbonylpyra zin-2- 
10 yl] pyridine N-oxide 

3- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7-dihydroxy- 
8- [ [5- (pyridin-4-yl) pyrazin-2-yl] carbonyl] -3, 8- 
diazabicyclo [3 . 2 . 1] octane 

4- [5- [3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7- 
15 dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8- 

yl] carbonylpyrazin-2-yl] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6, 7-dihydroxy-8- 
[ [ 6- (pyridin-4-yl ) pyridazin-3-yl ] carbonyl] -3,8- 
diazabicyclo [3.2.1] octane 
20 4- [6- [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6, 7- 

dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8- 
yl] carbonylpyridazin-3-yl] pyridine N-oxide 

3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy-8- [ [6- 
(pyridin-4-yl) pyridazin-3-yl ] carbonyl] -3, 8- 
25 diazabicyclo [3. 2 . 1] octane 

4 - [6- [3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7 -dihydroxy- 
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3, 8-diazabicyclo [ 3 . 2 . 1 ] octan-8-yl ] carbonylpyridazin-3- 
yl] pyridine N-oxide 

3- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7-dihydroxy- 
8- [ [6- (pyridin-4-yl) pyridazin-3-yl] carbonyl] -3,8- 

5 diazabicyclo [3 . 2 . 1] octane 

4- [ 6- [3- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl ] -6 , 7- 
dihydroxy-3, 8-diazabicyclo [3.2.1]octan-8- 

yl] carbonylpyridazin-3-yl ] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6, 7-dihydroxy-8- 
10 [ [6- (pyridin-4-yl ) -1,2, 4-triazin-3-yl] carbonyl] -3,8- 

diazabicyclo [3.2.1] octane 

4- [3- [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6,7- 
dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8-yl] carbonyl- 1 , 2,4- 
triazin-6-yl ] pyridine N-oxide 

15 3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6, 7-dihydroxy-8- 

[ [3- (pyridin-4-yl) -1,2, 4 -triazin-6-yl ] carbonyl] -3,8- 
diazabicyclo [3.2.1] octane 

4- [6- [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -6,7- 
dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8-yl] carbonyl-1, 2, 4- 

20 triazin-3-yl] pyridine N-oxide 

3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy-8- [ [6- 
(pyridin-4-yl ) -1,2, 4-triazin-3-yl] carbonyl] -3,8- 
diazabicyclo [3.2.1] octane 

4- [3- [3- [ <5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy- 

2 5 3, 8-diazabicyclo [3.2.1] octan-8-yl] carbonyl-1, 2, 4-triazin-6- 
yl] pyridine N-oxide 
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3- [ (5-Chloroindol-2-yl) sulf onyl ] -6 , 7-dihydroxy-8- [ [3- 
(pyridin-4-yl) -1, 2, 4-triazin-6-yl ] carbonyl ] -3 , 8- 
diazabicyclo [3.2.1] octane 

4- [6- [3- [ (5-Chloroindol-2-yl) sulfonyl] -6, 7-dihydroxy- 

5 3, 8-diazabicyclo [3.2.1] octan-8-yl ] carbonyl -1, 2,4-triazin-3- 

yl] pyridine N-oxide 

3- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -6, 7-dihydroxy- 
8- [ [ 6- (pyridin-4-yl) -1, 2, 4-triazin-3-yl] carbonyl] -3, 8- 
diazabicyclo [3 . 2 . 1] octane 
10 4- [3- [3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7- 

dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8-yl] carbonyl- 1, 2,4- 
triazin-6-yl] pyridine N-oxide 

3- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -6, 7-dihydroxy- 
8- [ [3- (pyridin-4-yl) -1 , 2 , 4 -triazin-6-yl ] carbonyl] -3, 8- 

15 diazabicyclo [3. 2. 1] octane 

4- [6- [3- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl ] - 6 , 7- 
dihydroxy-3, 8-diazabicyclo [3.2.1] octan-8-yl] carbonyl-1, 2, 4- 
triazin-3-yl] pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (pyridin-2- 
20 yl) pyrimidin-2-yl] carbonyl] piperazine 

2- [2- [4- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] piperazin-1- 
yl] carbonylpyrimidin-5-yl] pyridine N-oxide 

1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -A- [ [2- (pyridin-2- 
yl) pyrimidin-5-yl] carbonyl ] piperazine 
25 2- [5- [4- [ ( 6-Chloronaphthalen-2-yl) sulfonyl Jpiperaz in- 1- 

yl ] carbonylpyrimidin-2-yl] pyridine N-oxide 
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1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- (pyridin-2- 
yl) pyrimidin-2-yl] carbonyl ] piperazine 

2- [2- [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
yl ] carbonylpyrimidin-5-yl ] pyridine N-oxide 

5 1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [2- (pyridin-2- 

yl) pyrimidin-5-yl] carbonyl ] piperazine 

2- [5- [4- [ (5-Chloroindol-2-yl ) sulf onyl ] piperazin-1- 
yl] carbonylpyrimidin-2-yl] pyridine N-oxide 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- (pyridin- 
10 2-yl) pyrimidin-2-yl] carbonyl] piperazine 

2 - [2 - [4- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulfonyl] piper a z in - 

1- yl] carbonylpyrimidin-5-yl ] pyridine N-oxide 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [2- (pyridin- 

2- yl) pyrimidin-5-yl] carbonyl] piperazine 

15 2 - [5- [4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] piperazin- 

1- yl ] ca rbonylpyrimidin-2-yl ] pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (pyridin-2- 
yl) pyrazin-2-yl] carbonyl] piperazine 

2- [5- [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 
20 yl] carbonylpyrazin-2-yl] pyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- (pyridin-2- 
yl) pyrazin-2-yl] carbonyl] piperazine 

2- [ 5- [ 4- [ ( 5-Chloroindol-2-yl ) sulfonyl] pipe razin-1- 
yl] carbonylpyrazin-2-yl] pyridine N-oxide 

25 1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- (pyridin- 

2- yl) pyrazin-2-yl] carbonyl] piperazine 
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2- [5- [4 - [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] piperazin- 

1- yl] carbonylpyrazin-2-yl] pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [6- (pyridin-2- 
yl) pyridazin-3-yl] carbonyl ] piperazine 

2- [6- [4- [ (6-Chloronaphthalen-2-yl) sulf onyl] piperazin-1- 
yl] carbonylpyridazin-3-yl]pyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [6- (pyridin-2- 
yl) pyridazin-3-yl] carbonyl ] piperazine 

2- [6- [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
yl] carbonylpyridazin-3-yl]pyridine N-oxide 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [6- (pyridin- 

2- yl) pyridazin-3-yl] carbonyl] piperazine 

2 - [6- [4- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulfonyl ] piperazin- 
1-yl] carbonylpyridazin-3-yl] pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [6- (pyridin-2- 
yl) -1, 2, 4-triazin-3-yl] carbonyl] piperazine 

2 - [3- [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] pipera zin-1- 
yl] carbonyl-1, 2, 4-triazin-6-yl] pyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [3- (pyridin-2- 
yl) -1, 2, 4-triazin-6-yl] carbonyl ] piperazine 

2- [6- [4- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] piper a z in- 1- 
yl] carbonyl-1, 2, 4-triazin-3-yl] pyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [6- (pyridin-2-yl ) - 
1,2, 4 -triazin-3-yl] carbonyl] piperazine 

2- [3- [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl-1, 2, 4 -triaz in- 6-yl ] pyridine N-oxide 
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1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [3- (pyridin-2-yl ) - 
1,2, 4-triazin-6-yl] carbonyl] piperazine 

2- [ 6- [4- [ (5-Chloroindol-2-yl) sulf onyl] piperazin-1- 
yl] carbonyl-1, 2, 4-triazin-3-yl ] pyridine N-oxide 

5 1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [6- (pyridin- 

2-yl) -1,2, 4-triazin-3-yl] carbonyl] piperazine 

2 - [3 - [4 - [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl ] piper a zin- 
1-yl] carbonyl-1, 2, 4 -triazin-6-yl ] pyridine N-oxide 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [3- (pyridin- 
10 2-yl) -1,2, 4-triazin-6-yl] carbonyl] piperazine 

2- [ 6- [4- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulf onyl] piperaz in - 
1-yl] carbonyl-1, 2, 4-triazin-3-yl] pyridine N-oxide 

1- [ [5- [6- (Aminomethyl ) pyridin-2-yl] pyrimidin-2- 
yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 

15 yl ) sulf onyl] piperazine 

2- (Aminomethyl) -6- [2- [4- [ ( 6-chloronaphthalen-2- 

yl) sulf onyl] piperaz in-l-yl] carbonylpyrimidin- 5 -yl ] pyridine 
N-oxide 

1- [ [2- [ 6- (Aminomethyl ) pyridin-2-yl ] pyr imidin-5- 
20 yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 

yl) sulf onyl] piperazine 

2- (Aminomethyl) -6- [5- [4- [ ( 6-chloronaphthalen-2- 

yl) sulfonyl]piperazin-l-yl] carbonylpyrimidin-2-yl ] pyridine 
N-oxide 

25 1- [ [5- [6- (Aminomethyl)pyridin-2-yl]pyrimidin-2- 

yl] carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulf onyl ] piperazine 
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2- (Aminomethyl) -6- [2- [4- [ ( 5-chloroindol-2- 

yl) sulfonyl]piperazin-l-yl] carbonylpyrimidin-5-yl] pyridine 
N-oxide 

1- [ [2- [6- (Aminomethyl )pyridin-2-yl]pyrimidin-5- 

yl] carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulf onyl ] piperazine 

2- (Aminomethyl) -6- [5- [4- [ (5-chloroindol-2- 

yl) sulf onyl] piperazin-l-yl] carbonylpyrimidin-2-yl] pyridine 
N-oxide 

1- [ [5- [6- (Aminomethyl) pyridin-2-yl] pyrimidin-2- 
yl] carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2- 

yl) sulf onyl ] piperazine 

2- (Aminomethyl) -6- [2- [4- [ (6-chlorobenzo [b] thien-2- 

yl) sul f onyl ] pipera zin- 1 -yl ] carbonylpyrimidin-5-yl] pyridine 
N-oxide 

1- [ [2- [6- (Aminomethyl) pyridin-2-yl] pyr imidin- 5- 
yl] carbonyl] -4- [ (6-chlorobenzo [b] thien-2- 

yl) sulf onyl] piperazine 

2- (Aminomethyl) -6- [5- [4- [ ( 6-chlorobenzo [b] thien-2- 

yl) sul f onyl ] piperazin- 1 -y 1 ] carbonylpyrimidin-2-yl] pyridine 
N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- fe- 
me thy lpyridin-2-yl ) pyrimidin-2 -yl ] carbonyl ] piperazine 

2- [2- [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-l- 
yl] carbonylpyrimidin-5-yl] -6-methylpyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [2- (6- 
methylpyridin-2-yl) pyrimidin-5-yl ] carbonyl ] piperazine 
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2- [5- [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 
yl] carbonylpyrimidin-2-yl] -6-methylpyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- ( 6-methylpyridin- 
2-yl ) pyrimidin-2-yl] carbonyl ] piperazine 

2- [2 - [4- [ (5-Chloroindol-2-yl) sulfonyl] piperazin-1 - 
yl] carbonylpyrimidin-5-yl] -6-methylpyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl]-4- [ [2- ( 6-methylpyridin- 
2-yl ) pyrimidin-5-yl] carbonyl ] piperazine 

2- [5- [4- [ (5-Chloroindol-2-yl) sulfonyl] piperazin-1 - 
yl] carbonylpyrimidin-2-yl] -6-methylpyridine N-oxide 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- ( 6- 
methylpyridin-2-yl) pyrimidin-2-yl ] carbonyl] piperazine 

2- [2- [4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] -6-methylpyridine N-oxide 

1- t ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [2- ( 6- 
methylpyridin-2-yl) pyrimidin-5-yl] carbonyl] piperazine 

2- [5- [4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-2-yl ] -6-methylpyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [4- (4- 
methylpyridin-2-yl) phenyl] carbonyl ] piperazine 

2- [4- [4- [ (6-Chloronaphthalen-2-yl) sulf onyl] piperazin-1- 
yl] carbonylphenyl ] -6-methylpyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- (4- 
methylpyridin-2-yl)pyrimidin-2-yl] carbonyl] piperazine 

2- [2- [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] piperazin-1- 
yl] carbonylpyrimidin-5-yl] -4 -methylpyridine N-oxide 



102 



1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [2- (4- 
methylpyridin-2-yl ) pyrimidin-5-yl ] carbonyl] piperazine 
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2 _ [5- [4- [ (6-Chloronaphthalen-2-yl) sulf onyl] piperazin-1- 
y l] carbonylpyrimidin-2-yl] -4-methylpyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [ 5- ( 4 -methylpyridin- 
2-yl) pyrimidin-2-yl] carbonyl ] piperazine 

2 _ [2- [4- [ (5-Chloroindol-2-yl) sulf onyl] piperazin-1- 
yl] carbonylpyrimidin-5-yl] -4-methylpyridine N-oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [2- ( 4 -raethylpyridin- 
2-yl) pyrimidin-5-yl] carbonyl] piperazine 

2 - [5- [4- [ (5-Chloroindol-2-yl) sulf onyl] piperazin-1- 
yl] carbonylpyrimidin-2-yl] -4-methylpyridine N-oxide 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- (4- 
methylpyridin-2-yl)pyrimidin-2-yl] carbonyl] piperazine 

2 _ [2- [4- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] pipera zin- 
1-yl] carbonylpyrimidin-5-yl] -4-methylpyridine N-oxide 

1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -4 - [ [2- (4- 
methylpyridin-2-yl)pyrimidin-5-yl] carbonyl] piperazine 

2 _ [5- [4- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl] pipera zin- 
1-yl] carbonylpyrimidin-2-yl] -4-methylpyridine N-oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [5- [6- 
(hydroxymethyl) pyridin-2-yl] pyrimidin-2- 
yl] carbonyl] piperazine 

2 _ [2- [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] piperazin-1 - 
yl] carbonylpyrimidin-5-yl] -6- {hydroxymethyl ) pyridine N- 
oxide 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [2- [6- 
( hydroxymethyl) pyridin-2-yl ] pyrimidin-5- 



yl] carbonyl] piperazine 

2- [5- [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] piperazin-1- 
yl] carbonylpyrimidin-2-yl] -6- (hydroxymethyl) pyridine N- 
oxide 

5 1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [5- [6- 

( hydroxymethyl) pyridin-2-yl ] pyrimidin-2- 
yl] carbonyl ] piperazine 

2- [2- [4- [ (5-Chloroindol-2-yl) sulfonyl ] piperazin-1- 
yl] carbonylpyrimidin-5-yl] -6- (hydroxymethyl) pyridine N- 
10 oxide 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ [2- [6- 
( hydroxymethyl ) pyridin-2-yl ] pyrimidin-5- 
yl] carbonyl] piperazine 

2 - [5- [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
15 yl] carbonylpyrimidin-2-yl] -6- (hydroxymethyl) pyridine N— 

oxide 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ [5- [6- 
( hydroxymethyl ) pyridin-2-yl ] pyrimidin-2- 
yl] carbonyl ] piperazine 
20 2- [2- [4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl ] piperazin- 

1-yl] carbonylpyrimidin-5-yl] -6- (hydroxymethyl) pyridine N- 
oxide 

1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -4- [ [2- [6- 
( hydroxymethyl) pyridin-2-yl ] pyrimidin-5- 

25 yl] carbonyl ] piperazine . 

2- [5 - [4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] piperazin- 
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1- yl] carbonylpyrimidin-2-yl] -6- (hydroxymethyl ) pyridine N- 
oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -A- [ [A- (pyridin- 

2- yl) phenyl] carbonyl] piperazine 

5 1- [ ( 6-Chlorobenzimidazol-2-yl ) sulfonyl] -A- [ [A- (pyridin- 

2-yl) phenyl] carbonyl ] piperazine 

2- [4- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] piperazin- 

1- yl] carbonylphenyl ] pyridine N-oxide 

2- [4- [4- [ (6-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin- 
10 1-yl] carbonylphenyl] pyridine N-oxide 

1- [ ( 5-Chlorobenzimidazol-2-yl ) sulfonyl] -4- [ [5- (pyridin- 

2- yl) pyrimidin-2-yl] carbonyl ] piperazine 

1- [ ( 6-Chlorobenzimidazol-2-yl ) sulfonyl] -A- [ [5- (pyridin- 
2-yl) pyrimidin-2-yl] carbonyl] piperazine 

15 2-[2-[4-[ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 

1-yl] carbonylpyrimidin-5-yl] pyridine N-oxide 

2- [2- [4- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] piperazin- 

1- yl] carbonylpyrimidin-5-yl ] pyridine N-oxide 

1- [ ( 5-Chlorobenzimidazol-2-yl ) sulfonyl] -A- [ [2- (pyridin- 
20 2-yl) pyrimidin-5-yl] carbonyl ] piperazine 

1- [ ( 6-Chlorobenzimidazol-2-yl ) sulfonyl] -A- [ [2- {pyridin- 

2- yl) pyrimidin-5-yl ] carbonyl ] piperazine 

2- [5- [4- [ <5-Chlorobenzimidazol-2-yl) sulf onyl] piperazin- 
1-yl] carbonylpyrimidin-2-yl] pyridine N-oxide 

25 2- [5- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 

1-yl] carbonylpyrimidin-2-yl ] pyridine N-oxide 
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1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (pyridin- 
2-yl) pyrazin-2-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzirnidazol-2-yl) sulfonyl] -4- [ [5- (pyridin- 
2-yl) pyrazin-2-yl] carbonyl] piperazine 

2- [5- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin- 
1-yl] carbonylpyrazin-2-yl] pyridine N-oxide 

2_ [5 - [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 

1- yl] ca rbony lpyr a zin-2-yl] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [6- (pyridin- 

2- yl) pyridazin-3-yl] carbonyl] piperazine 

1- [ ( 6-Chlorobenzimidazol-2-yl) sulf onyl] -4- [ [6- (pyridin- 
2-yl) pyridazin-3-yl] carbonyl] piperazine 

2- [6- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyridazin-3-yl] pyridine N-oxide 

2 - [6- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] pipera zin- 

1- yl] carbonylpyridazin-3-yl] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [6- {pyridin- 

2- yl) -1, 2, 4-triazin-3-yl] carbonyl] piperazine 

1- [ ( 6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [ 6- (pyridin 
2-yl) -1, 2, 4-triazin-3-yl] carbonyl] piperazine 

2- [3- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin 
1-yl] carbonyl-1, 2, 4 -triazin-6-yl] pyridine N-oxide 

2 _ [3- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin 

1- yl] carbonyl-1, 2, 4 -triazin-6-yl] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] -4 - [ [3- (pyridin 

2- yl) -1, 2, 4 -triazin-6-yl] carbonyl] piperazine 
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1- [ ( 6-Chlorobenzimidazol-2-yl) sulf onyl] -4- [ [3- (pyridin- 
2-yl) -1,2, 4-triazin-6-yl] carbonyl] piperazine 

2- [ 6- [4 - [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piper a z in- 
1-yl] carbonyl- 1, 2, 4 -triazin- 3 -yl ] pyridine N-oxide 

5 2- [6- [4- [ ( 6-Chlorobenzimidazol-2-yl ) sulfonyl] piperazin- 

1-yl] carbonyl-1, 2, 4-triazin-3-yl] pyridine N-oxide 

1- [ [4- [6- (Aminomethyl) pyridin-2-yl ] phenyl] carbonyl]-4- 
[ (5-chlorobenzimidazol-2-yl) sulfonyl] piperazine 

1- [ [ 4- [ 6- (Aminomethyl) pyridin-2-yl] phenyl] carbonyl] -4- 
10 [ ( 6-chlorobenzimidazol-2-yl) sulf onyl ] piperazine 

2- (Aminomethyl) -6- [4- [4- [ ( 5-chlorobenzimidazol-2- 

yl) sulf onyl] piperazin-l-yl] carbonylphenyl ] pyridine N-oxide 

2- (Aminomethyl) -6- [4- [4- [ ( 6-chlorobenzimidazol-2- 
yl) sulf onyl] piperazin-l-yl] carbonylphenyl] pyridine N-oxide 
15 l- [ [5- [ 6- (Aminomethyl) pyridin-2-yl] pyrimidin-2- 

yl] carbonyl] -4- [ ( 5-chlorobenzimidazol-2- 
yl) sulf onyl] piperazine 

1- [ [ 5- [ 6- (Aminomethyl ) pyridin-2-yl ] pyrimidin-2- 
yl] carbonyl] -4- [ ( 6-chlorobenzimidazol-2- 

20 yl) sulf onyl] piperazine 

2- (Aminomethyl) -6- [2- [4- [ ( 5-chlorobenzimidazol-2- 

yl) sulf onyl] piperazin-l-yl] carbonylpyrimidin-5-yl ] pyridine 
N-oxide 

2- (Aminomethyl) -6- [2- [4- [ ( 6-chlorobenzimidazol-2- 
25 yl) sulf onyl] piperazin-l-yl] carbonylpyrimidin-5-yl ] pyridine 
N-oxide 
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1- [ [2- [ 6- (Aminomethyl) pyr idin-2-yl ] pyrimidin-5- 
yl] carbonyl] -4- [ ( 5-chlorobenzimidazol-2- 
yl) sulf onyl]piperazine 

1- [ [2- [6- (Aminomethyl) pyridin-2-yl] pyrimidin-5- 
yl] carbonyl] -4- [ ( 6-chlorobenzimidazol-2- 

yl) sulfonyl]piperazine 

2- (Aminomethyl) -6- [5- [4- [ ( 5-chlorobenzimidazol-2- 

yl) sulf onyl] pipera zin- 1-yl ] carbonylpyrimidin-2-yl ] pyridine 
N-oxide 

2- (Aminomethyl) -6- [5- [4- [ ( 6-chlorobenzimidazol-2- 
yl) sulf onyl] pipera zin- 1-yl] carbonylpyrimidin-2-yl] pyridine 
N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- (6- 
methylpyridin-2-yl) phenyl] carbonyl ] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- (6- 
methylpyridin-2-yl) phenyl] carbonyl] piperazine 

2- [4- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylphenyl] -6-methylpyridine N-oxide 

2- [4 - [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] pipera zin- 
1-yl] carbonylphenyl] -6-methylpyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulf onyl] -4- [ [5- ( 6- 
methylpyridin-2-yl)pyrimidin-2-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulf onyl] -4- [ [5- ( 6- 
methylpyridin-2-yl)pyrimidin-2-yl] carbonyl] piperazine 

2- [2- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] -6-methylpyridine N-oxide 
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2- [2 - [4- [ ( 6-Chlorobenzimidazol-2-yl ) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] -6-methylpyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl]-4- [ [2- (6- 
methylpyridin-2-yl ) pyrimidin-5-yl] carbonyl ] piperazine 

5 1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- (6- 

methylpyridin-2-yl)pyrimidin-5-yl] carbonyl] piperazine 

2- [5- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-2-yl] -6-methylpyridine N-oxide 

2- [5- [4- [ ( 6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
10 l-yl] carbonylpyrimidin-2-yl] -6-methylpyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- (4- 
methylpyridin-2-yl) phenyl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- (4- 
methylpyridin-2-yl) phenyl] carbonyl] piperazine 

15 2-[4-[4-[ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piper a zin- 

1-yl] carbonylphenyl] -4 -methylpyridine N-oxide 

2- [4- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylphenyl] -4-methylpyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (4- 
20 methylpyridin-2-yl) pyrimidin-2-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] -4 - [ [5- (4- 
methylpyridin-2-yl) pyrimidin-2-yl] carbonyl ] piperazine 

2- [2- [4- t (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] -4-methylpyridine N-oxide 

25 2- [2- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 

1-yl] carbonylpyrimidin-5-yl] -4-methylpyridine N-oxide 



1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- (4- 
dimethylpyridin-2-yl) pyrimidin-5-yl ] carbonyl ] piperazine 

1- [ ( 6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- (4- 
dimethylpyridin-2-yl)pyrimidin-5-yl] carbonyl] piperazine 

2- [5- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin 
1-yl] carbonylpyrimidin-2-yl] -4-methylpyridine N-oxide 

2- [5- [4- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] piperazin 
1-yl] carbonylpyrimidin-2-yl] -4-methylpyridine N-oxide 

1_ [ (5-chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- [6- 
(hydroxymethyl)pyridin-2-yl]phenyl] carbonyl] piperazine 

1- [ ( 6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- [ 6- 
(hydroxymethyl) pyridin-2-yl] phenyl] carbonyl] piperazine 

2- [4- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] piperazin 
1-yl] carbonylphenyl] -6- (hydroxymethyl ) pyridine N-oxide 

2- [4 - [4 - [ ( 6-Chlorobenzimidazol-2-yl) sulfonyl] piperazin 
1-yl] carbonylphenyl] -6- (hydroxymethyl ) pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- [6- 
( hydroxymethyl) pyridin-2-yl ] pyrimidin-2- 
yl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- [6- 
(hydroxymethyl) pyridin-2-yl ] pyrimidin-2- 

yl] carbonyl] piperazine 

2- [2- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] piperazin 
1-yl] carbonylpyrimidin-5-yl] -6- (hydroxymethyl ) pyridine N- 
oxide 

2- [2- [4- [ ( 6-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin 
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l-yl]carbonylpyrimidin-5-yl]-6- (hydroxymethyl ) pyridine N- 
oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- [6- 
( hydroxymethyl) pyridin-2-yl] pyrimidin-5- 
yl] carbonyl]piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- [6- 
(hydroxymethyl)pyridin-2-yl]pyrimidin-5- 

yl] carbonyl] piperazine 

2 - [5- [4 - [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
l-yl]carbonylpyrimidin-2-yl]-6- (hydroxymethyl ) pyridine N- 
oxide 

2 - [5- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
l-yl]carbonylpyrimidin-2-yl] -6- (hydroxymethyl ) pyridine N- 
oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] -4 - [ [4- (pyridin- 
4 - y l) phenyl] carbonyl ] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- (pyridin 
4 -yl) phenyl] carbonyl] piperazine 

4- [4- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin 
1-yl] carbonylphenyl] pyridine N-oxide 

4_ [4_ [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin 
1-yl] carbonylphenyl] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (pyridin 
4 -yl)pyrimidin-2-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (pyridin 
4 -yl ) pyrimidin-2-yl] carbonyl] piperazine 



4- [2- [4- [ (5-Chlorobenzimidazol-2-yl ) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] pyridine N-oxide 

4- [2- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] pyridine N-oxide 
5 1- [ (5-Chlorobenzimidazol-2-yl ) sulf onyl] -4- [ [2- (pyridin- 

4-yl) pyrimidin-5-yl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- (pyridin- 
4-yl) pyrimidin-5-yl] carbonyl ] piperazine 

4- [5- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
10 l-yl] carbonylpyrimidin-2-yl] pyridine N-oxide 

4- [5- [4- [ ( 6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-2-yl ] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (pyridin- 
4-yl) pyrazin-2-yl] carbonyl ] piperazine 
15 l- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (pyridin- 

4 -yl ) pyrazin-2-yl] carbonyl] piperazine 

4- [5- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrazin-2-yl ] pyridine N-oxide 

4- [5- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
20 l-yl] carbonylpyrazin-2-yl] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [6- (pyridin- 
4-yl) pyridazin-3-yl] carbonyl ] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [6- (pyridin- 
4-yl) pyridazin-3-yl] carbonyl ] piperazine 
25 4- [6-[4-[ (5-Chlorobenzimidazol-2-yl) sulf onyl] piperazin- 

1-yl] carbonylpyridazin-3-yl] pyridine N-oxide 
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4- [ 6 - [4 - [ ( 6-Chlorobenzimidazol-2-yl ) sulfonyl] piperazin- 
1-yl] carbonylpyridazin-3-yl] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [6- (pyridin- 
4-yl) -I, 2, 4-triazin-3-yl] carbonyl] piperazine 
5 1- [ ( 6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [6- (pyridin- 

4-yl) -1, 2, 4-triazin-3-yl] carbonyl] piperazine 

4- [3- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] piperazin- 
1-yl] carbonyl-1, 2, 4 -triazin-6-yl ] pyridine N-oxide 

4- [3 - [4 - [ (6-Chlorobenzimidazol-2-yl) sulfonyl] piperazin- 
10 1-yl] carbonyl-1, 2, 4 -triazin-6-yl ] pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [3- (pyridin- 
4-yl) -1, 2, 4-triazin-6-yl ] carbonyl] piperazine 

1- [ ( 6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [3- (pyridin- 
4-yl) -1, 2, 4-triazin-6-yl ] carbonyl] piperazine 
15 4- [6- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 

1-yl] carbonyl-1, 2, 4-triazin-3-yl] pyridine N-oxide 

4- [6- [4- [ ( 6-Chlorobenzimidazol-2-yl ) sulf onyl ] piperazin- 
1-yl] carbonyl-1, 2, 4-triazin-3-ylJ pyridine N-oxide 

1- [ [4- [2- (Aminomethyl) pyridin-4 -yl ] phenyl] carbonyl] -4- 
20 [ (5-chlorobenzimidazol-2-yl) sulf onyl ] piperazine 

1- [ [ 4- [2- (Aminomethyl ) pyridin-4 -yl ] phenyl ] carbonyl] -4- 
[ ( 6-chlorobenzimidazol-2-yl) sulf onyl ] piperazine 

2- (Aminomethyl) -4- [4- [4- [ ( 5-chlorobenzimidazol-2- 

yl) sulfonyl] piperaz in- 1-yl] carbonylphenyl ] pyridine N-oxide 
2 5 2- (Aminomethyl )-4-[4-[4-[ ( 6-chlorobenzimidazol-2- 

yl) sulf onyl] piperazin-l-yl] carbonylphenyl] pyridine N-oxide 
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1- [ [5- [2- (Aminomethyl) pyridin-4-yl] pyrimidin-2- 
yl] carbonyl] -4- [ (5-chlorobenzimidazol-2- 
yl) sulf onyl] piperazine 

1- [ [5- [2- (Aminomethyl) pyridin-4-yl ] pyrimidin-2- 
yl] carbonyl] -4- [ ( 6-chlorobenzimidazol-2- 

yl) sulfonyljpiperazine 

2- (Aminomethyl) -4- [2- [4- [ ( 5-chlorobenzimidazol-2- 

yl) sulf onyl] piperazin-l-yl] carbonylpyrimidin-5-yl ] pyridine 
N-oxide 

2- (Aminomethyl) -4- [2- [4- [ ( 6-chlorobenzimidazol-2- 
yl) sulf onyl] piperazin-l-yl] carbonylpyrimidin-5-yl ] pyridine 
N-oxide 

1- [ [2- [2- (Aminomethyl) pyridin-4-yl] pyrimidin-5- 
yl] carbonyl] -4- [ (5-chlorobenzimidazol-2- 
yl) sulfonyljpiperazine 

1- [ [2- [2- (Aminomethyl) pyridin-4 -yl ] pyrimidin-5- 
yl] carbonyl] -4- [ ( 6-chlorobenzimidazol-2- 

yl) sulfonyljpiperazine 

2- (Aminomethyl) -4- [5- [4- [ ( 5-chlorobenzimidazol-2- 

yl) sulf onyl]piperazin-l-yl] carbonylpyrimidin-2-yl ] pyridine 
N-oxide 

2- (Aminomethyl) -4- [5- [4- [ ( 6-chlorobenzimidazol-2- 
yl) sulfonyl] piperazin-l-yl] carbonylpyrimidin-2-yl ] pyridine 
N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulf onyl] -4- [ [4- (2- 
methylpyridin-4-yl) phenyl] carbonyl ] piperazine 
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1- [ { 6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- (2- 
methylpyridin-4-yl) phenyl] carbonyl ] piperazine 

4- [4- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin- 
1-yl] carbonylphenyl] -2-methylpyridine N-oxide 
5 4- [4- [4- [ ( 6-Chlorobenzimidazol-2-yl ) sulfonyl ] piperazin 

1-yl] carbonylphenyl] -2-methylpyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (2- 
methylpyridin-4-yl) pyrimidin-2-yl] carbonyl] piperazine 
1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- (2- 
10 methylpyridin-4-yl) pyrimidin-2-yl] carbonyl] piperazine 

4- [2- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] -2-methylpyridine N-oxide 

4- [2- [4- [ (6-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin 
1-yl] carbonylpyrimidin-5-yl] -2-methylpyridine N-oxide 
15 1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- (2- 

methylpyridin-4-yl) pyrimidin-5-yl ] carbonyl ] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- (2- 
methylpyridin-4-yl) pyrimidin-5-yl ] carbonyl ] piperazine 

4- [5- [4- [ (5-Chlorobenzimidazol-2-yl) sulfonyl ] piperazin 
20 1-yl] carbonylpyrimidin-2-yl] -2-methylpyridine N-oxide 

4- [5- [4- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] piperazin 
1-yl] carbonylpyrimidin-2-yl] -2-methylpyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- [2- 
(hydroxymethyl) pyridin-4-yl] phenyl] carbonyl] piperazine 
25 1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [4- [2- 

(hydroxymethyl) pyridin-4-yl] phenyl] carbonyl] piperazine 



4- [4- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylphenyl] -2- (hydroxymethyl ) pyridine N-oxide 

4_ [4_ [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl] piperazin- 
1-yl] carbonylphenyl] -2- (hydroxymethyl ) pyridine N-oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- [2- 
( hydroxymethyl ) pyridin-4-yl] pyrimidin-2- 
yl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [5- [2- 
(hydroxymethyl) pyridin-4-yl] pyrimidin-2- 
yl] carbonyl] piperazine 

4_ [2- [4 - [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] -2- (hydroxymethyl ) pyridine N- 
oxide 

4- [2- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin- 
1-yl] carbonylpyrimidin-5-yl] -2- (hydroxymethyl ) pyridine N- 
oxide 

1- [ (5-Chlorobenzimidazol-2-yl) sulfonyl] -4- [ [2- [2- 
(hydroxymethyl) pyridin-4-yl] pyrimidin-5- 
yl] carbonyl] piperazine 

1- [ (6-Chlorobenzimidazol-2-yl) sulf onyl] -4- [ [2- [2- 
(hydroxymethyl) pyridin-4-yl] pyrimidin-5- 
yl] carbonyl] piperazine 

4- [5- [4- [ (5-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin 
1-yl] carbonylpyrimidin-2-yl] -2- (hydroxymethyl ) pyridine N- 
oxide 

4- [5- [4- [ (6-Chlorobenzimidazol-2-yl) sulf onyl ] piperazin 
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1-yl] carbonylpyrimidin-2-yl] -2- (hydroxymethyl ) pyridine N- 
oxide 

1- [ (5-Chloroisoindolin-2-yl) sulfonyl] -A- [A- (pyridin-4- 
yl) benzoyl] piperazine 

4_ [4_ [ [4- [ (5-Chloroisoindolin-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] phenyl] pyridine N-oxide 

1- [ (5-Chloroisoindolin-2-yl) sulf onyl] -4- [ 4- (2- 
methylpyridin-4-yl) benzoyl] piperazine 

4 - [ 4 - [ [4 - [ (5-Chloroisoindolin-2-yl) sulf onyl] piperazin-1- 
yl] carbonyl] phenyl] -2-methylpyridine N-oxide 

1- [ (5-Chloro-l-isoindolinon-2-yl) sulfonyl] -4- [4- 
(pyridin-4-yl) benzoyl] piperazine 

4 - [4 - [ [4- [ (5-Chloroisoindolin-2-yl) sulf onyl ] piper a zin-1- 
yl] carbonyl] phenyl] pyridine N-oxide 

1- [ ( 5-Chloro-2-isoindolinon-2-yl) sulfonyl] -4- [4- (2- 
methylpyridin-4-yl) benzoyl] piperazine 

4_ [4- [ [4- [ (5-Chloro-2-isoindolinon-2- 
yl) sulfonyl] piperazin-l-yl ] carbonyl ] phenyl ] -2- 
methylpyridine N-oxide 

1- [ (1,2,3, 4-Tetrahydro-5-chloroisoquinolin-2- 
yl) sulfonyl] -4- [4- (pyridin-4-yl ) benzoyl ] piperazine 

4- [4- [ [4- [ (1, 2, 3, 4-Tetrahydro-5-chloroisoquinolin-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl ] phenyl ] pyridine N-oxide 

1- [ (1,2,3, 4-Tetrahydro-5-chloroisoquinolin-2-yl) ] -4- [4- 
(2-methylpyridin-4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (1, 2, 3, 4-Tetrahydro-5-chloroisoquinolin-2- 
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yl ) sulf onyl ] piperazin-l-yl ] carbonyl ] phenyl ] -2- 
methylpyridine N-oxide 

1- [ ( 5-Chloro-3-hydroxyindol-2-yl) sulf onyl] -4- [4- 
(pyridin-4-yl) benzoyl] piperazine 
5 4_ [4- [ [4- [ <5-Chloro-3-hydroxyindol-2- 

yl) sulf onyl ] piperazin-l-yl ] carbonyl] phenyl ] pyridine N-oxide 

1- [ (5-Chloro-3-hydroxyindol-2-yl) ] -4- [4- (2- 
methylpyridin-4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (5-Chloro-3-hydroxyindol-2- 
10 yl ) sulf onyl] piperazin-l-yl] carbonyl] phenyl] -2- 

methylpyridine N-oxide 

1- [ ( 5-Chloro-3-methoxyindol-2-yl) sulf onyl] -4- [4- 
(pyridin-4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (5-Chloro-3-methoxyindol-2- 
15 yl) sulf onyl] piperazin-l-yl ] carbonyl ] phenyl ] pyridine N-oxide 

1- [ (5-Chloro-3-methoxyindol-2-yl) ] -4- [4- (2- 
methylpyridin-4-yl ) benzoyl ] piperazine 

4- [4- [ [4- [ (5-Chloro-3-methoxyindol-2- 
yl ) sulf onyl ] piperazin-l-yl ] carbonyl ] phenyl ] -2- 
20 methylpyridine N-oxide 

1- [ (3-Acetoxy-5-Chloroindol-2-yl) sulf onyl] -4- [4- 
(pyridin-4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (3-Acetoxy-5-chloroindol-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl ] phenyl ] pyridine N-oxide 
25 1- [ (3-Acetoxy-5-chloroindol-2-yl) ] -4- [4- (2- 

methylpyridin-4-yl ) benzoyl ] piperazine 



4- [4- [ [4- [ (3-Acetoxy-5-chloroindol-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl ] phenyl ] -2- 
methylpyridine N-oxide 

1- [ (5-Chloro-3-hydroxymethylindol-2-yl) sulf onyl ] -4- [ 4- 
(pyridin-4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (5-Chloro-3-hydroxymethylindol-2- 
yl) sulfonyl] piperazin-l-yl ] carbonyl ] phenyl ] pyridine N-oxide 

1- [ (5-Chloro-3-hydroxymethylindol-2-yl) ] -4- [4- (2- 
methylpyridin-4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (5-Chloro-3-hydroxymethylindol-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl] phenyl] -2- 
methylpyridine N-oxide 

1- [ (5-Chloro-3-methoxymethylindol-2-yl) sulfonyl] -4- [4- 
( pyridin- 4 -yl) benzoyl] piperazine 

4- [4- [ [4- [ (5-Chloro-3-methoxymethylindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] phenyl] pyridine N-oxide 

1- [ (5-Chloro3-methoxymethylindol-2-yl) ] -4- [4- (2- 
methylpyridin-4-yl ) benzoyl ] piperazine 

4_ [4_ [ [4- [ (5-Chloro-3-methoxymethylindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] phenyl] -2- 
methylpyridine N-oxide 

1- [ (l-Acetyl-5-chloroindol-2-yl) sulf onyl] -4- [ 4- (pyridin- 
4 -yl) benzoyl] piperazine 

4- [4- [ [4- [ (l-Acetyl-5-chloroindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl ] phenyl ] pyridine N-oxide 

1- [ (l-Acetyl-5-chloroindol-2-yl) ] -4- [4- (2-methylpyridin- 
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4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (l-Acetyl-5-chloroindol-2- 
yl) sulf onyl] piperazin-l-yl ] carbonyl ] phenyl ] -2- 
methylpyridine N-oxide 
5 1- [ (5-Chloro-l-formylindol-2-yl) sulfonyl] -4- [4- (pyridin- 

4-yl) benzoyl ] piperazine 

4- [4- [ [4- [ (5-Chloro-l-formylindol-2- 
yl) sulf onyl ] piperazin-l-yl] carbonyl ] phenyl ] pyridine N-oxide 

1- [ (5-Chloro-l-formylindol-2-yl) ] -4- [4- (2-methylpyridin- 
10 4-yl) benzoyl] piperazine 

4- [4- [ [4- [ (5-Chloro-l-formylindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] phenyl] -2- 
methylpyridine N-oxide 

1- [ (5-Chloroisoindolin-2-yl ) sulfonyl] -4- [ [5- (pyridin-4- 
15 yl) pyrimidin-2-yl] carboxy] piperazine 

4- [2- [ [4- [ (5-Chloroisoindolin-2-yl) sulf onyl ] piperazin-l- 
yl] carbonyl] pyrimidin-5-yl ] pyridine N-oxide 

1- [ (5-Chloroisoindolin-2-yl) sulfonyl] -4- [ [5- (2- 
methylpyridin-4-yl ) pyrimidin-2-yl ] carboxy] piperazine 
20 4- [2- [ [4- [ (5-Chloroisoindolin-2-yl) sulf onyl ] piperazin-l- 

yl] carbonyl] pyrimidin-5-yl] -2-methylpyridine N-oxide 

1- [ (5-Chloro-l-isoindolinon-2-yl) sulfonyl] -4- [ [5- 
(pyridin-4-yl) pyrimidin-2-yl] carboxy ] piperazine 

4- [2- [ [4- [ (5-Chloroisoindolin-2-yl) sulf onyl ] piperazin-1- 
25 yl] carbonyl ] pyrimidin-5-yl ] pyridine N-oxide 

1- [ (5-Chloro-2-isoindolinon-2-yl) sulfonyl] -4- [ [5- (2- 
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methylpyridin-4-yl) pyrimidin-2-yl ] carboxy] piperazine 

4- [2- [ [4- [ (5-Chloro-2-isoindolinon-2- 
yl) sulfonyl] piperazin-l-yl ] carbonyl] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 
5 1- [ (1, 2, 3, 4-Tetrahydro-5-chloroisoquinolin-2- 

yl) sulfonyl] -4- [ [5- (pyridin-4-yl) pyrimidin-2- 
yl ] carboxy ] piperazine 

4- [2- [ [4- [ (1,2,3, 4-Tetrahydro-5-chloroisoquinolin-2- 
yl ) sulfonyl] piperazin-l-yl] carbonyl] pyrimidin- 5 -yl ] pyridine 
10 N-oxide 

1- [ (1,2,3, 4-Tetrahydro-5-chloroisoquinolin-2-yl) ] -4- [ [5- 
(2-methylpyridin-4-yl) pyrimidin-2-yl ] carboxy] piperazine 

4-[2-[[4-[(l,2,3, 4-Tetrahydro-5-chloroisoquinolin-2- 
yl ) sulfonyl ] piperazin-l-yl ] carbonyl ] pyrimidin- 5 -yl ] -2- 
15 methylpyridine N-oxide 

1- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -4- [ [5- 
(pyridin-4-yl) pyr imidin-2-yl ] carboxy ] piperazine 

4- [2- [ [4- [ (5-Chloro-3-hydroxyindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] pyrimidin-5-yl] pyridine 
20 N-oxide 

1- [ (5-Chloro-3-hydroxyindol-2-yl) ] -4- [ [5- (2- 
methylpyridin-4-yl ) pyrimidin-2-yl ] carboxy] piperazine 

4- [2- [ [4- [ (5-Chloro-3-hydroxyindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] pyrimidin-5-yl ] -2- 
25 methylpyridine N-oxide 

1- [ (5-Chloro-3-methoxyindol-2-yl) sulf onyl ] -4 - [ [5- 
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(pyridin-4-yl) pyrimidin-2-yl] carboxy] piperazine 

4- [2- [ [4- [ (5-Chloro-3-methoxyindol-2- 
yl) sulf onyl]piperazin-l-yl] carbonyl] pyrimidin-5-yl ] pyridine 
N-oxide 

5 1- [ (5-Chloro-3-methoxyindol-2-yl) ] -4- [ [5- (2- 

methylpyridin-4-yl)pyrimidin-2-yl] carboxy ] piperazine 

4- [2- [ [4- [ (5-Chloro-3-rnethoxyindol-2- 
yl) sulf onyl] piperazin-l-yl ] carbonyl ] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 
10 1- [ (3-Acetoxy-5-chloroindol-2-yl) sulfonyl] -4- [ [5- 

(pyridin-4-yl) pyrimidin-2-yl] carboxy] piperazine 

4- [2- [ [4- [ (3-Acetoxy-5-chloroindol-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl] pyrimidin-5-yl] pyridine 
N-oxide 

15 1- [ (3-Acetoxy-5-chloroindol-2-yl) ] -4- [ [5- (2- 

methylpyridin-4-yl) pyrimidin-2-yl] carboxy ] piperazine 

4- [2- [ [ 4 - [ (3-Acetoxy-5-chloroindol-2- 
yl) sulf onyl] piperazin-l-yl] carbonyl ] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 
20 1- [ (5-Chloro-3-hydroxymethylindol-2-yl) sulfonyl] -4- [ [5- 

(pyridin-4-yl) pyrimidin-2-yl] carboxy] piperazine 

4- [2- [ [4- [ (5-Chloro-3-hydroxymethylindol-2- 
yl) sulf onyl] piperazin-l-yl] carbonyl] pyrimidin-5-yl] pyridine 
N-oxide 

25 1- [ (5-Chloro-3-hydroxymethylindol-2-yl) ] -4- [ [5- (2- 

methylpyridin-4-yl) pyrimidin-2-yl] carboxy] piperazine 
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4- [2- [ [4- [ (5-Chloro-3-hydroxymethylindol-2- 
yl) sulfonyl]piperazin-l-yl] carbonyl] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 

1- [ (5-Chloro-3-methoxymethylindol-2-yl) sulfonyl] -4- [ [5- 
(pyridin-4-yl)pyrimidin-2-yl] carboxy ] piperazine 

4- [2- t [4- [ (5-Chloro-3-methoxymethylindol-2- 
yl) sulfonyl]piperazin-l-yl]carbonyl]pyrimidin-5-yl] pyridine 

N-oxide 

1- [ (5-Chloro-3-methoxymethylindol-2-yl) ] -4- [ [5- (2- 
methylpyridin-4-yl)pyrimidin-2-yl] carboxy] piperazine 

4- [2- [ [4- [ (5-Chloro-3-methoxymethylindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl ] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 

1- [ (l-Acetyl-5-chloroindol-2-yl) sulfonyl] -4- [ [5- 
(pyridin-4-yl) pyrimidin-2-yl] carboxy] piperazine 

4 _ [2- [ [4- [ (l-Acetyl-5-chloroindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] pyrimidin-5-yl] pyridine 

N-oxide 

1- [ (l-Acetyl-5-chloroindol-2-yl) ] -4- [ [5- (2- 
methylpyridin-4-yl)pyrimidin-2-yl] carboxy] piperazine 

4 _ [2- [ [4- [ (l-Acetyl-5-chloroindol-2- 
yl) sulfonyl ] piperazin-l-yl] carbonyl ] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 

1- [ (5-Chloro-l-formylindol-2-yl) sulfonyl] -4- [ [5- 
(pyridin-4-yl)pyrimidih-2-yl] carboxy] piperazine 

4- [2- [ [4- [ (5-Chloro-l-forraylindol-2- 
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yl) sulf onyl] piperazin-l-yl ] carbonyl ] pyrimidin-5-yl ] pyridine 
N-oxide 

1- [ (5-Chloro-l-formylindol-2-yl) ] -4- [ [5- (2- 
methylpyridin-4-yl)pyrimidin-2-yl] carboxy ] piperazine 

4- [2- [ [4- [ (5-Chloro-l-f ormylindol-2- 
yl) sulf onyl] piperazin-l-yl] carbonyl ] pyrimidin-5-yl ] -2- 
methylpyridine N-oxide 

2, 6-Bis [ (N-methylcarbamoyl) methyl] -4- [ (6- 
chloronaphthalen-2-yl) sulfonyl] -1- [5- (pyridin-4- 
yl) pyrimidin-2-yl] piperazine 

2, 6-Bis [ (N, N-dimethylcarbamoyl) methyl] -4- [ (6- 
chloronaphthalen-2-yl) sulfonyl] -1- [5- (pyridin-4- 
yl) pyrimidin-2-yl]piperazine 

2, 6-Bis [ (morpholin-4-yl) carbonylmethyl ] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] -1- [ 5- (pyridin-4- 
yl ) pyrimidin-2-yl ] piperazine 

2, 6-Bis (hydroxyethyl) -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] -1- [5- (pyridin-4-yl) pyrimidin-2-yl] piperazine 

1- [ (4-Chloro-2-hydroxystyryl) sulfonyl] -4- [5- (pyridin-4- 
yl) pyrimidin-2-yl] piperazine 

2, 6-Bis [ (N-methylcarbamoyl) methyl] -4- [ <4-chloro-2- 
hydroxystyryl) sulfonyl] -1- [5- (pyridin-4 -yl ) pyrimidin-2- 
yl] piperazine 

2, 6-Bis [ (N, N-dimethylcarbamoyl) methyl] -4- [ (4-chloro-2- 
hydroxystyryl) sulfonyl] -1- [5- (pyridin-4-yl) pyrimidin-2- 
yl] piperazine 
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2, 6-Bis [ (morpholin-4-yl ) carbonylmethyl ] -4- [ (4-chloro-2- 
hydroxystyryl ) sulfonyl] -1- [5- (pyridin-4-yl ) pyrimidin-2- 
yl] piperazine 

2, 6-Bis (hydroxyethyl) -4- [ (4-chloro-2- 
5 hydroxystyryl ) sulfonyl] -1- [5- (pyridin-4-yl ) pyrimidin-2- 
yl] piperazine 

2, 6-Bis [ (N-methylcarbamoyl) methyl] -4- [ ( 5-chloroindol-2- 
yl)sulfonyl]-l-[5- (pyridin-4-yl ) pyrimidin-2-yl ] piperazine 

2, 6-Bis [ (N, N-dime thy lcarbamoyl ) methyl] -4- [ (5- 
10 chloroindol-2-yl) sulfonyl] -1- [5- (pyridin-4-yl ) pyrimidin-2- 

yl] piperazine 

2, 6-Bis [ (morpholin-4-yl) carbonylmethyl] -A- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [5- (pyridin-4-yl ) pyrimidin-2- 
yl] piperazine 

15 2, 6-Bis (hydroxyethyl) -4- [ { 5-chloroindol-2-yl ) sulfonyl] - 

1- [5- (pyridin-4-yl)pyrimidin-2-yl]piperazine 
2, 6-Bis [ (N-methylcarbamoyl ) methyl ] -4- [ (6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -1- [5- (pyridin-4- 
yl ) pyrimidin-2-yl ] piperazine 
20 2, 6-Bis [ (N,N-dimethylcarbamoyl)methyl] -4- [ (6- 

chlorobenzo [b] thien-2-yl) sulfonyl] -1- [5- (pyridin-4- 
yl ) pyrimidin-2-yl] piperazine 

2, 6-Bis [ (morpholin-4-yl) carbonylmethyl] -4- [ (6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -1- [5- (pyridin-4- 
25 yl) pyrimidin-2-yl] piperazine 

2, 6-Bis (hydroxyethyl) -4- [ ( 6-chlorobenzo [b] thien-2- 
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yl) sulfonyl] -1- [5- (pyridin-4 -yl ) pyrimidin-2-yl] piperazine 

4- [5- [ [2, 6-Bis (carbamoylmethyl ) -4- ( 6-chloronaphthalen-2- 
ylsulf onyl) piperazin-l-yl ] carbonyl] pyrimidin-2-yl ] pyridine 
N-oxide 

5 4- [5- [ [2, 6-Bis [ (N-methylcarbamoyl ) methyl ] -4- (6- 

chloronaphthalen-2-ylsulf onyl) piperazin-l- 
yl] carbonyl] pyrimidin-2-yl] pyridine N-oxide 

4- [5- [ [2, 6-Bis [ (N , N -dimethyl carbamoyl ) methyl ] -4- (6- 
chloronapht ha len-2-yl sulfonyl) piper a z in- 1- 
10 yl] carbonyl]pyrimidin-2-yl]pyridine N-oxide 

4- [ 5- [ [2 , 6-Bis [ (morpholin-4-yl ) ca rbonylmethyl ] -4- ( 6- 
chloronaphthalen-2-ylsulf onyl) piperazin-l- 
yl] carbonyl ] pyrimidin-2-yl ] pyridine N-oxide 

4- [5- [ [2, 6-Bis (hydroxyethyl) -4- ( 6-chloronaphthalen-2- 
15 ylsulf onyl) piperazin-l-yl] carbonyl ] pyrimidin-2-yl ] pyridine 

N-oxide 

4-[5-[ [4-[ ( 4-Chloro-2-hydroxystyryl) sulfonyl] piperazin- 
l-yl] carbonyl] pyrimidin-2-yl ] pyridine N-oxide 

4- [5- [ [2, 6-Bis (carbamoylmethyl) -4- [ (4-chloro-2- 
20 hydroxystyryl) sulfonyl ] piperazin-l-yl ] carbonyl] pyrimidin-2- 

yl] pyridine N-oxide 

4- [5- [ [2, 6-Bis [ (N-methylcarbamoyl) methyl] -4- [ (4-chloro- 
2-hydroxystyryl) sulfonyl] piperazin-l-yl] carbonyl ] pyrimidin- 
2-yl] pyridine N-oxide 
25 4- [5- [ [2, 6-Bis [ (N, N-dimethyl carbamoyl ) methyl ] -4- [ (4- 

chloro-2-hydroxystyryl) sulfonyl ] piperazin-1- 
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yl ] carbonyl ] pyr imidin-2-yl ] pyridine N-oxide 

4- [5- [ [2, 6-Bis [ (morpholin-4-yl) carbonylmethyl] -4- [ (4- 
chloro-2-hydroxystyryl) sulf onyl ] piperazin-1- 
yl] carbonyl] pyrimidin-2-yl] pyridine N-oxide 
5 4- [5- [ [2, 6-Bis (hydroxyethyl ) -4- [ (4-chloro-2- 

hydroxystyryl) sulf onyl ] piperazin-l-yl ] carbonyl ] pyr imidin-2- 
yl] pyridine N-oxide 

4- [5- [ [2, 6-Bis (carbamoylmethyl) -4- (5-chloroindol-2- 
ylsulf onyl) piperazin-l-yl] carbonyl] pyrimidin-2-yl] pyridine 
10 N-oxide 

4- [5- [ [2, 6-Bis [ (N-methylcarbamoyl) methyl] -4- (5- 
chloroindol-2-ylsulf onyl ) piperazin-l-yl] carbonyl ] pyr imidin- 
2-yl ] pyridine N-oxide 

4- [5- [ [2, 6-Bis [ (N , N-dimethyl carbamoyl ) methyl ] -4- (5- 
15 chloroindol-2 -yl sulf onyl) piperazin-l-yl] carbonyl] pyr imidin- 

2-yl ] pyridine N-oxide 

4- [5- [ [2, 6-Bis [ (morpholin-4-yl) carbonylmethyl] -4- (5- 
chloroindol-2-ylsulf onyl) piperazin-l-yl] carbonyl ] pyr imidin- 
2-yl] pyridine N-oxide 
20 4- [5- [ [2, 6-Bis (hydroxyethyl) -4- ( 5-chloroindol-2- 

ylsulfonyl) piperazin-l-yl] carbonyl] pyrimidin-2-yl ] pyr idine 
N-oxide 

4- [5- [ [2, 6-Bis (carbamoylmethyl) -4- (6- 
chlorobenzo [b] thien-2-ylsulf onyl ) piperazin-1- 
25 yl]carbonyl]pyrimidin-2-yl]pyridine N-oxide 

4 - [5- [ [2, 6-Bis [ (N-methylcarbamoyl) methyl] -4- (6- 
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chlorobenzo [b] thien-2-ylsulf onyl) piperazin-1- 
yl] carbonyl] pyrimidin-2-yl] pyridine N-oxide 

4- [5- [ [2, 6-bis [ (N, N-dimethylcarbamoyl) methyl ] -4- (6- 
chlorobenzo [b] thien-2-ylsulf onyl ) piperazin-1- 
5 yl] carbonyl]pyrimidin-2-yl]pyridine N-oxide 

4- [5- [ [2, 6-Bis [ (morpholin-4-yl) carbonylmethyl ] -4- ( 6- 
chlorobenzo [b] thien-2-ylsulf onyl ) piperazin-1- 
yl] carbonyl] pyrimidin-2-yl ] pyridine N-oxide 

4- [5- [ [2, 6-Bis (hydroxyethyl) -4- ( 6-chlorobenzo [b] thien-2- 
10 ylsulf onyl) piperazin-l-yl ] carbonyl] pyrimidin-2-yl] pyridine 

N-oxide 

1- [ (4-Chloro-2-hydroxystyryl) sulf onyl] -4- [5- (2- 
hydroxymethylpyridin-4-yl) pyrimidin-2-yl ] piperazine 

1- [ (4-Chloro-2-hydroxystyryl) sulfonyl] -4- [5- (2- 
15 dimethylaminomethylpyridin-4-yl ) pyrimidin-2-yl ] piperazine 

1- [ (4-Chloro-2-hydroxystyryl) sulfonyl] -4- [5- (2- 
carbamoylpyridin-4-yl ) pyrimidin-2-yl ] piperazine 

1- [ (4-Chloro-2-hydroxystyryl) sulfonyl] -4- [4- (2- 
hydroxymethylpyridin-4-yl ) benzoyl ] piperazine 
20 1- [ (4-Chloro-2-hydroxystyryl) sulf onyl] -4- [4 - (2- 

dimethylaminomethylpyridin-4-yl ) benzoyl] piperazine 

1- [ (4-Chloro-2-hydroxystyryl) sulfonyl] -4- [4- (2- 
carbamoylpyridin-4-yl) benzoyl] piperazine 

4-[ (6-Chloronaphthalene-2-yl) sulfonyl] -2- [ (N- 
25 methylcarbamoyl) methyl] -1- [5- (pyridin-4-yl ) pyrimidin-2- 
yl] piperazine 
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4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (N,N- 
dimethylcarbamoyl ) methyl ]-l- [5- (pyridin-4-yl) pyrimidin-2- 
yl]piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (morpholin-4- 
yl) carbonylmethyl]-l- [5- (pyridin-4-yl ) pyrimidin-2- 
yl] piperazine 

4-[ (6-Chloronaphthalen-2-yl) sulfonyl] -2-hydroxyethyl-l- 
[5- (pyridin-4-yl) pyrimidin-2-yl] piperazine 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7-hydroxy-9- [ 4- 
(pyridin-4-yl) benzoyl] -3, 9-diazabicyclo [3.3.1] nonane 

4- [4- [ [ [3- [ (6-Chloronaphthalen-2-yl) sulfonyl ] -7-hydroxy- 
3, 9-diazabicyclo [3 . 3 . 1] nonan] -9-yl] carbonyl] phenyl] pyridine 
N-oxide 

3- [ (5-Chloroindol-2-yl) sulfonyl] -7-hydroxy-9- [4- 
(pyridin-4-yl) benzoyl] -3, 9-diazabicyclo [ 3 . 3 . 1] nonane 

4- [4-[ [ [3-[ (5-Chloroindol-2-yl) sulfonyl] -7 -hydroxy-3 , 9- 
diazabicyclo [3 . 3 . 1] nonan] -9-yl ] carbonyl ] phenyl ] pyridine N- 
oxide 

3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -7-hydroxy-9- [4- 
(pyridin-4-yl) benzoyl] -3, 9-diazabicyclo [ 3 . 3 . 1] nonane 

4- [4- [ [ [3- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -7- 
hydroxy-3, 9-diazabicyclo [3.3. 1] nonan] -9- 

yl] carbonyl] phenyl] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7-hydroxy-9- [ [5- 
(pyridin-4-yl) pyrimidin-2-yl] carbonyl] -3, 9- 
diazabicyclo [3 . 3 . 1] nonane 
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4- [2- [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7-hydroxy- 
3, 9-diazabicyclo [3 . 3 . 1] nonan-8-yl] carbonylpyrimidin-5- 
yl] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl ] -7-methylamino-9- 
[4- (pyridin-4-yl) benzoyl] -3, 9-diazabicyclo [ 3 . 3 . 1] nonane 

4- [4- [ [ [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7- 
methylamino-3, 9-diazabicyclo [ 3 . 3 . 1 ] nonan] -9- 

yl] carbonyl] phenyl] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7-dimethylamino- 
[4- (pyridin-4-yl) benzoyl] -3, 9-diazabicyclo [3. 3. 1] nonane 

4- [4- [ [ [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7- 
dimethylamino-3, 9-diazabicyclo [3.3. 1] nonan] -9- 

yl ] carbonyl ] phenyl ] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl ] -7-piperidino-9- [ 
(pyridin-4-yl) benzoyl] -3, 9-diazabicyclo [ 3 . 3 . 1] nonane 

4- [4- [ [ [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7- 
piperidino-3, 9-diazabicyclo [ 3 . 3 . 1] nonan] -9- 

yl] carbonyl] phenyl] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl ] -7-morpholino-9- [ 
(pyridin-4-yl) benzoyl] -3, 9-diazabicyclo [ 3 . 3 . 1 ] nonane 

4- [4- [ [ [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7- 
morpholino-3, 9-diazabicyclo [ 3 . 3 . 1] nonan] -9- 

yl] carbonyl] phenyl] pyridine N-oxide 

3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7- (4- 
methylpiperazin-l-yl) -9- [4- (pyridin-4-yl ) benzoyl ] -3, 9- 
diazabicyclo[3. 3. 1] nonane 
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4- [4- [ [ [3- [ (6-Chloronaphthalen-2-yl) sulfonyl] -7- (4- 
methylpiperazin-l-yl) -3, 9-diazabicyclo [3 . 3 . 1] nonan] -9- 
yl] carbonyl]phenyl]pyridine N-oxide 

1- [ [ (6RS) -6-Aminomethyl-5, 6, 7 , 8-tetrahydronaphthalen-2- 
yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyljpiperazine 

1- [ [ ( 6RS ) -6-Aminomethyl-5 , 6,7, 8-tetrahydronaphthalen-2- 
yl]methyl] -4- [ ( 6-chloronaphthalen-2-yl ) sulfonyl ] piperazine 
1- [ [ <2RS) -6-Aminomethyl-l, 2,3, 4 -tetrahydronaphthalen-2- 
yl] methyl] -4- [ ( 6-chloronaphthalen-2-yl ) sul fonyl ] piperazine 
1- [ [ (2RS) -6-Aminomethyl-l, 2, 3, 4 -tet rahydronaphthalen-2- 
yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] piperazine 

1- [ (7-Aminomethylnaphthalen-2-yl) carbonyl] -4- [ (6- 
chloronaphthalen-2-yl) sulfonyl ] piperazine 

1- [ (7-Aminomethylnaphthalen-2-yl) methyl] -4- [ (6- 
chloronaphthalen-2-yl) sulfonyljpiperazine 

1- [ (6-Aminomethylnaphthalen-2-yl) carbonyl] -4- [ (6- 
chloronaphthalen-2-yl) sulfonyl] piperazine 

l-[ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ ( isoquinolin-7 
yl) carbonyl] piperazine 

l-[ (6-Chloronaphthalen-2-yl) sulf onyl ] -4- [ (quinolyl-2- 
yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (4- 
hydroxyquinolin-2-yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (8- 
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hydroxyquinolin-7-yl) carbonyl ] piperazine 

1- [ (Benzimidazol-5-yl) carbonyl] -4- [ ( 6-chloronaphthalen- 
2-yl) sulfonyl] piperazine 

1- [ (Benzimidazol-5-yl) carbonyl] -4- [ ( 6-chloronaphthalen- 
2-yl) sulfonyl] homopiperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (thiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] piperazine 

1- [ (E) -4-Chlorostyrylsulfonyl] -4- [ (thiazolo [5,4- 
c]pyridin-2-yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [(4,5,6,7- 
tetrahydrothieno [3, 2-c] pyridin-2-yl ) methyl ] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [trans-3- 
(4,5,6, 7-tetrahydrothieno [3, 2-c] pyridin-2- 
yl) propenoyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [3-(4, 5,6,7- 
tetrahydrothieno [3, 2-c] pyridin-2-yl) propionyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [3-(4,5,6,7- 
tetrahydrothieno [3, 2-c] pyridin-2-yl) propyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [N- [(4,5,6,7- 
tetrahydrothieno [3, 2-c] pyridin-2- 
yl)methyl] carbamoyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (4, 5, 6, 7- 
tetrahydrothieno [3, 2-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2-ethoxycarbonyl- 
1- [ (4, 5, 6, 7-tetrahydrothieno [3, 2-c] pyridin-2- 
yl) carbonyl] piperazine 
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2-Carboxy-4- [ ( 6-chloronaphthalen-2-yl ) sulfonyl] -1- 
[ (4, 5, 6, 7-tetrahydrothieno [3, 2-c]pyridin-2- 
yl) carbonyl]piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (5- 
aminohydroxyiminomethyl-4, 5, 6 , 7-tetrahydrothieno [ 3 , 2- 
c]pyridin-2-yl) carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [N- (4,5,6,7- 
tetrahydrothieno[ 3, 2-c] pyridin-2-yl ) carbamoyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [N-methy-N- 
(4,5, 6, 7-tetrahydrothieno [3, 2-c] pyridin-2- 
yl) carbamoyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sul f onyl ] -4 - [ [ 5- ( 1-pyrrolin- 
2-yi) -4,5, 6, 7-tetrahydrothieno [3, 2-c] pyridin-2- 
yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl]-4- [(4,5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (6- 
aminohydroxyiminomethyl-4, 5, 6 , 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] piperazine 

1- [ (6-Carbamoyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4 - 
c]pyridin-2-yl) carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] piperazine 

l-[ (6-Chloronaphthalen-2-yl) sulf onyl ] -4- [ [ 6- ( 1-pyrrolin- 
2-yl) -4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl] carbonyl]piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (6-formyl- 
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4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 

yl) carbonyl] piperazine 

2- [ [4- [ (6-chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] -6, 6-dimethyl-4 ,5,6, 7-tetrahydrothiazolo [5,4- 
c]pyridinium iodide 

2- [ [4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] -6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-N-oxide 

2-Carbamoyl-4- [ ( 6-chloronaphthalen-2-yl ) sulfonyl] -1- 
[(4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

2-Carbamoyl-4- [ ( 6-chloronaphthalen-2-yl ) sulfonyl] -1- [ ( 
methyl- 4 , 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [6- (2- 
hydroxyethyl) -4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [6- (pyridin-2 
yl)methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl] carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulf onyl] -4- [ [6- (pyridin-3 
yl) methyl -4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl] carbonyl ] piperazine 
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1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ [6- (pyridin-4- 
yl)methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl] carbonyl] piperazine 

1- [ (E) -4-Chlorostyrylsulfonyl] -4 -[(4,5,6, 7- 
5 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

1- [ (E) -4-Chlorostyryl sulfonyl] -4- [ 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 

(3S) -3- t ( 6-Chloronaphthalen-2-yl) sulfonamide] -1- 
[ (4,5,6, 7-tetrahydrothieno [3, 2-c ] pyridin-2- 
10 yl)methyl] pyrrolidine 

(3S) -3- t <6-Chloronaphthalen-2-yl) sulfonamide] -1- 
[(4,5,6, 7-tetrahydrothieno [3, 2-c] pyridin-2- 
yl ) carbonyl ] pyrrolidine 

(3S) -1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -3- [ [ (4, 5, 6, 7- 
15 tetrahydrothieno [3, 2-c ] pyr idin-2- 

yl ) methyl] amino ] pyrrolidine 

(3S) -3- [ (4,5,6, 7 -Tetrahydrothieno [3, 2-c] pyridin-2- 
yl) carbonylamino] -1- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] pyrrolidine 
20 1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4 -[(4, 5,6,7- 

tetrahydrothieno [3, 2-c] pyridin-2-yl ) carbonyl ] homopiperazine 

4- [ ( 6-Chloronaphthalen-2-yl) sulfonamide] -l-[ (4,5,6,7- 
tetrahydrothieno [3, 2-c] pyridin-2-yl ) carbonyl ] piperidine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (6- 
25 aminohydroxyiminomethylbenzofuran-2-yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (5- 
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aminohydroxyiminomethylbenzothiophen-2- 
yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (1,2,3,4- 
tetrahydroisoquinolin-6-yl) carbonyl ] piperazine 
5 1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (2-methyl- 

1,2, 3, 4-tetrahydroisoquinolin-6-yl) carbonyl ] piperazine 

6- [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] piperazin-1- 
yl] carbonyl] -2, 2-dimethyl-l , 2, 3, 4 -tet rahydroisoquinolinium 
iodide 

10 1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 6-methyl-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl) - 
1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
15 4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl) - 

1- [ (6-methyl-4, 5, 6, 7-tet rahydrothieno [2, 3-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ (5-Chlorobenzo [b] furan-2-yl) sulfonyl] -4- [ ( 6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c ] pyridin-2- 
20 yl) carbonyl] piperazine 

1- [ ( 6-Chlorobenzo [b] furan-2-yl) sulfonyl] -4 - [ ( 6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ (5-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ ( 6-methyl- 
25 4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
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1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4-[ (5, 6, 7, 8- 
5 tetrahydro-1, 6-naphthylidin-2-yl ) carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
5,6,7, 8 -tetrahydro-1, 6-naphthylidin-2- 
yl ) carbonyl ] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4 -[(4, 5,6,7- 
10 tetrahydro-lH-pyrrolo [3, 2-c] pyridin-2- 

yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (5-methyl- 
4,5,6, 7-tetrahydro-lH-pyrrolo [3, 2-c] pyridin-2- 
yl) carbonyl] piperazine 
15 1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (5-ethyl- 

4,5,6, 7-tetrahydro-lH-pyrrolo [3, 2-c] pyridin-2- 
yl ) carbonyl ] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] -4- [ (1-methyl- 
4,5,6, 7-tetrahydro-lH-pyrrolo [3, 2-c] pyridin-2- 
20 yl) carbonyl] piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (1, 5-dimethyl- 
4,5, 6, 7-tetrahydro-lH-pyrrolo [ 3, 2-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [ ( 6-methyl- 
25 4,5, 6, 7-tetrahydrof ro [2, 3-c] pyridin-2- 
yl) carbonyl] piperazine 
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1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ ( 3-hydroxy-6- 
methyl-4 ,5,6, 7-tetrahydrof ro [2 , 3-c] pyridin-2- 
yl) carbonyl]piperazine 

1- [ (6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (5-methyl-3- 
5 hydroxy- 4 , 5,6, 7-tetrahydro-lH-pyrrolo [3, 2-c] pyridin-2- 

yl) carbonyl] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -4- [ (5-methyl- 
4,5,6, 7-tetrahydroxazolo [4, 5-c] pyridin-2- 

yl) carbonyl] piperazine 
10 4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl ) - 

1- [ (6, 7 -dimethyl- 4 , 5,6, 7-tet rahydrothiazolo [5, 4-c] pyridin- 

2- yl) carbonyl] piperazine 

2, 6-Bis (carbamoylmethyl) -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] -1- [ (6, 7-dimethyl-4 , 5,6,7- 
15 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

cis-2, 6-Bis (carbamoylmethyl) -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] -1- [ ( 6, 7-dimethyl-4 , 5, 6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 
4- [ (5-Chloroisoindol-2-yl) sulfonyl] -2- (N- 
20 methylcarbamoyl) -1- [ (6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

2- [4- [ (6-Chloronaphthalen-2-yl) sulfonyl ] piperazin-1- 
yl] carbonyl] -6-methylthiazolo [5, 4-c] pyridinium iodide 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (N- 
25 methyl) carbamoyl] -1- [ ( 6-methyl-4 ,5,6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 



139 



4- [ { 6-Chloronaphthalen-2-yl ) sulf onyl ] -1- [ ( 6-methyl - 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2 
[ [ (morpholin-4-yl) carbonyl ] methyl ] piperazine 

N- [ [4- [ <6-Chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazin-2-yl] carbonyl] glycine ethyl ester 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c ] pyridin-2-yl ) carbonyl] -2 
[N- (morpholin-4-yl) carbamoyl] piperazine 

Ethyl N' - [ [4- [ (6-chloronaphthalen-2-yl) sulfonyl] -1- [ (6 
methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazin-2-yl] carbonyl] hydrazinoacetate 

4-[ (6-Chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2 
[N- [ [ (morpholin-4-yl) carbonyl ] methyl ] carbamoyl] piperazine 

4- [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazin-2-yl] carbonyl ] morpholine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- 
(ethoxycarbonyl) -1- [ (6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] piperazine 
Methyl [4- [ ( 6-chloronaphthalen-2-yl ) sulf onyl ] -1- [ (6- 

methyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 

yl) carbonyl] piperazin-2-yl] acetate 

2 - [ [N- (tert-Butoxy) amino] carbonyl] -4- [ (6- 

chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
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tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

[4- [ (6-Chloronaphthalen-2-yl) sulf onyl ] -1- [ (6-methyl- 
4,5,6, 7 -tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazin-2-yl] acetamide 
5 4- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (N- 

isopropyl) carbamoyl] -1- [ ( 6-methyl-4 ,5,6,7- 

tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl ] -2- [ [ ( piper idin-1- 
yl) carbonyl] methyl] -1- [ (6-methyl-4, 5, 6, 7- 
10 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ [N- (2- 
methoxybenzyl ) ] carbamoyl] -1- [ {6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ [N- (2- 
15 methoxyethyl ) ] carbamoyl] -1- [ ( 6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 

4- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] -1- [ (6-methyl- 
4,5, 6 , 7 -tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl ) carbonyl ] piperazine-2-carboxylic acid 
20 N' - [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 

4,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl ) carbonyl ] piperazin-2-yl ] carbonyl ] hydrazinoacetic acid 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
25 [ [N- (tetrahydropyran-2-yloxy) ] carbamoyl ] piperazine 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
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4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazine-2-hydroxamic acid 

4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ [N- (2- 
hydroxybenzyl) ] carbamoyl] -1- [ ( 6-methyl-4 ,5,6,7- 
5 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

1- [ (6-Bromonaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
10 4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 

yl ) carbonyl ] piperazine 

1- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
15 1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 

yl) carbonyl] -4- [ [7- [N- (methoxycarbonyl ) amidino] naphthalen- 
2-yl] sulfonyl]piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- f [6- [N- (methoxycarbonyl ) amidino] naphthalen- 
20 2-yl] sulfonyl] piperazine 

l-[ (7-[ (Amino) (hydroxyimino ) methyl ] naphthalen-2- 
yl) sulfonyl] -4- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl) carbonyl] piperazine 

l-[ (6-[ (Amino) (hydroxyimino) methyl ] naphthalen-2- 
25 yl) sulfonyl] -4- [ (6-methyl-4, 5, 6 , 7-tetrahydrothia zolo [ 5 , 4- 

c]pyridin-2-yl) carbonyl ] piperazine 
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1- [ ( 6-Ethynylnaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ (5-Bromoindol-2-yl) sulfonyl] -4- [ ( 6-methyl-4 , 5, 6, 7- 
5 tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 
1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ ( 6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

1- [ (5-Amidinoindol-2-yl) sulfonyl] -4- [ ( 6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 
10 1- [ (6-Amidinoindol-2-yl) sulfonyl] -4- [ (6-methyl-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

1- [ [5- [ (Amino) (hydroxyimino) methyl ] indol-2-yl] sulfonyl] - 
4- [ ( 6-methyl-4 , 5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl ] piperazine 
15 1- [ [ 6- [ (Amino) (hydroxyimino ) methyl ] indol-2-yl ] sulfonyl ] - 

4- [ ( 6-methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino ) indol-2- 
20 yl] sulfonyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl] piperazine 

1- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -4- [ (6-methyl- 
2 5 4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
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1- [ ( 6-Amidinobenzo [b]thien-2-yl) sulf onyl ] -4- [ ( 6 -me thy 1- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyljpiperazine 

1- [ [5- [ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
5 yl] sulf onyl] -4- [ ( 6-methyl-4 ,5,6, 7-tetrahydrothiazolo [5,4- 

c] pyridin-2-yl ) carbonyl ] piperazine 

1- [ [ 6- [ (Amino) (hydroxyimino) methyl ] benzo [b]thien-2- 
yl] sulf onyl] -4- [ (6-methyl-4, 5,6, 7-tetrahydrothiazolo [5,4- 
c] pyridin-2-yl ) carbonyl ] piperazine 
10 1- [ (6-Methyl-4, 5,6, 7-tetrahydrothiazolo [5, 4 -c ] pyridin-2- 

yl) carbonyl] -4- [ [5- [N- 

( me thoxy carbonyl ) amidino] benzo [b] thien-2- 
yl] sulf onyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c ] pyridin-2- 
15 yl) carbonyl] -4- [ [6- [N- 

(methoxycarbonyl ) amidino] benzo [b] thien-2- 
yl] sulf onyl] piperazine 

4- [ ( 5-Amidinoisoindol-2-yl ) sulf onyl ] -1- [ ( 6 -me thy 1- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
20 yl ) carbonyl ] piperazine 

4- [ [ 5- [ (Amino) (hydroxyimino) methyl ] isoindol-2- 
yl] sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl ) carbonyl] piperazine 

4- [ [5- [N- (Methoxycarbonyl) amidino] isoindol-2- 
25 yl] sulfonyl] -1- [ (6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl) carbonyl] piperazine 
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2- [ [4- [ ( 6-Chloronaphthalen-2-yl ) sulf onyl] piperazin-1- 
yl ] carbonyl ] -6-methylthiazolo [ 5 , 4-c] pyridinium iodide 

2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] -6-methylthiazolo [5, 4-c] pyridinium iodide 
5 2- [ [4- [ (5-Bromoindol-2-yl ) sulf onyl] piperazin-1- 

yl] carbonyl] -6-methylthiazolo [5, 4-c] pyridinium iodide 

2- [ [4- [ ( 5-Ethynylindol-2-yl ) sulf onyl] piperazin-1- 
yl] carbonyl] -6-methylthiazolo [5, 4-c] pyridinium iodide 

2- [ [2- (Carbamoyl) -4- [ ( 5-chloroindol-2- 
10 yl) sulf onyl] piperazin-l-yl ] carbonyl] -6-methylthiazolo [5,4- 

c] pyridinium iodide 

2- [ [2- (Carbamoylmethyl) -4- [ ( 5-chloroindol-2- 
yl) sulf onyl] piperazin-l-yl] carbonyl] -6-methylthiazolo [5, 4- 
c] pyridinium iodide 
15 2- [ [2, 6-Bis (carbamoylmethyl) -4- [ ( 5-chloroindol-2- 

yl) sulfonyl] piperazin-l-yl] carbonyl] -6-methylthiazolo [5,4- 
c] pyridinium iodide 

2 - [ [2- [ [ (Tetrazol-5-ylmethyl) amino] carbonyl] -4- [ ( 5- 
chloroindol-2-yl ) sulfonyl] piperazin-l-yl] carbonyl] -6- 
20 methylthiazolo [5, 4-c] pyridinium iodide 

2- [ [2- [2- (Tetrazol-5-yl) ethyl] -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] -6-methylthiazolo [5, 4- 
c] pyridinium iodide 

2- [ [2- [ ( Morphol in- 4 -yl carbonyl) methyl] -4- [ (5- 
2 5 chloroindol-2-yl) sulfonyl] piperazin-l-yl] carbonyl] -6- 
methylthiazolo [ 5, 4-c] pyridinium iodide 
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4- [ (5-Chloroindol-2-yl) sulfonyl] -2- ( carbamoylmethyl ) -1- 
[ ( 6-methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl ) carbonyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5,6,7- 
5 tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- (N, N- 

dimethylcarbamoylinethyl ) piperazine 

4- [ (5-Chloroindol-2-yl ) sulfonyl] -1- [ (6-methyl-4, 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ (tetrazol-5-yl) amino] carbonyl] piperazine 
10 4 - [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5,6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ (tetrazol-5-ylmethyl ) amino] carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
15 [ [ (tetrazol-5-ylamino) carbonyl ] methyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ [ ( tetrazol-5-ylmethyl ) amino] carbonyl ] methyl ] piperazine 
4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
20 tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 

(tetrazol-5-ylmethyl ) piperazine 

4- [ ( 5-Chloroindol -2 -yl ) sulfonyl] -1- [ <6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] -2- [2- 
(tetrazol-5-yl) ethyl ] piperazine 
25 4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N- 

methylcarbamoylmethyl) -1- [ (6-methyl-4, 5, 6, 7- 
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tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (morpholin-4 - 
ylcarbonyl) methyl] -1- [ ( 6-methyl-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] piperazine 
5 4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [ (morpholin-4- 

ylcarbonyl)methyl]-l- [ ( 6-methyl-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ (5-Ethynylisoindol-2-yl) sulfonyl] -2- (N- 
methylcarbamoyl) -1- [ ( 6-methyl-4 ,5,6,7- 
10 tetrahydrothiazolo [5 , 4-c] pyridin-2-yl ) carbonyl] piperazine 
4- [ (5-Chloroisoindol-2-yl) sulfonyl] -2- (N- 
methylcarbamoyl ) -1- [ (6-methyl-4 ,5,6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 
2- (Carbamoylmethyl) -4- [ ( 5-chloroisoindol-2-yl ) sulfonyl] - 
15 l-[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 

yl ) carbonyl] piperazine 

2- (Carbamoylmethyl) -4- [ ( 5-ethynylisoindol-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5, 4- 
c] pyridin-2-yl ) carbonyl ] piperazine 
20 4- [ (5-Chloroisoindol-2-yl) sulfonyl] -2- (N- 

methyl carbamoylmethyl ) -1- [ ( 6 -methyl -4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ <5-Chloroisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- 
25 (N, N-dimethylcarbamoylmethyl ) piperazine 

4- [ (5-Chloroisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 



c 
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4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2 
[ (morpholin-4-ylcarbonyl)methyl] piperazine 

4- [ (5-Brornoisoindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6, 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
5 (morpholinocarbonylmethyl ) piperazine 

4- f (5-Ethynylisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2 
[ (morpholin-4-ylcarbonyl ) methyl ] piperazine 

1- [ ( 6-Chloronaphthalen-2-yl ) sulfonyl] -4- [ (5-methyl- 
10 4,5,6, 7-tetrahydroxazolo [4 , 5-c] pyridin-2- 

yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl) - 

1- [ (6, 7 -dimethyl- 4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin- 

2- yl) carbonyl] piperazine 

15 4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N- 

methylcarbamoylmethyl) -1- [ ( 6, 7-dimethyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- 
(morpholinocarbonylmethyl) -1- [ (6, 7-dimethyl-4 , 5,6,7- 
20 tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- 
(morpholinocarbonylmethyl) -1- [ (6, 7-dimethyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 
4- [ (5-Bromoindol-2-yl) sulfonyl] -2- 
25 (morpholinocarbonylmethyl) -1- [ (6, 7-dimethyl-4 , 5,6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 
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2, 6-Bis (carbamoylmethyl) -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] -1- [ (6, 7-dimethyl-4, 5, 6, 7- 

tetrahydrothiazolo[5, 4-c] pyridin-2-yl /carbonyl ] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl ) - 
1 _ [ ( 6f 7_dimethyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin- 
2-yl) carbonyl] piperazine 

2, 6-Bis (carbamoylmethyl) -1- [ (6, 7-dimethyl-4 , 5 , 6 , 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -4- [ (5- 
ethynylindol-2-yl) sulfonyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- 
[ [ (ethoxycarbonylmethyl) aminocarbonyl ] methyl] -1- [(6,7- 
dimethyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- 
[ [ (ethoxycarbonylmethyl) aminocarbonyl] methyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- 
[ [ (carboxymethyl) aminocarbonyl ] methyl ] -1- [ ( 6 , 7 -dimethyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- 
[ [ (carboxymethyl) aminocarbonyl ] methyl ] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4-[ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6, 7-dimethyl- 
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4f 5# 6 , 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ [ (tetrazol-5-yl)methyl]aminocarbonyl]meth,yl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- t (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ [ [ (t etrazol-5-yl)methyl]aminocarbonyl]methyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6, 7-dimethyl- 
4/ 5 ^ 6f 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2 
[ (tetrazol-5-yl) methyl] piperazine 

4-[ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (tetrazol-5-yl) methyl] piperazine 

4-[ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6, 7-dimethyl- 
4 f 5/ 6 , 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2 
[2- (tetrazol-5-yl) ethyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -2- [2- 
(tetrazol-5-yl) ethyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6 , 7-dimethyl- 
4 fS§ 6/ 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] 
[ (2-oxopyrrolidin-l-yl) methyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7 
tetrahydrothiazolo [5, 4-c]pyridin-2-yl) carbonyl] -2- [ (2- 
oxopyrrolidin-l-yl) methyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6, 7-dimethyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] - 
[2- (2-oxopyrrolidin-l-yl) ethyl]piperazine 
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4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [2- (2- 
oxopyrrolidin-l-yl) ethyl] piperazine 

4- [ ( 5 -Chloroindol-2-yl) sulfonyl] -2- [ ( 4 -hydroxy-2- 
oxopyrrolidin-l-yl) methyl] -1- [ (6, 7-dimethyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5 / 4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ ( 5 -Chloroindol-2-yl) sulfonyl] -2- [ ( 4-hydroxy-2- 
oxopyrrolidin-l-yl)methyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl ] -2- [2- ( 4-hydroxy-2- 
oxopyrrolidin-l-yl) ethyl] -1- [ ( 6, 7-dimethyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [2- ( 4-hydroxy-2- 
oxopyrrolidin-l-yl) ethyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6, 7-dimethyl- 
4/ 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (2, 5-dioxopyrrolidin-l-yl)methyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [(2,5- 
dioxopyrrolidin-l-yl) methyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6, 7-dimethyl- 
Af5f6l 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2-yl ) carbonyl ] -2 
[2- (2,5-dioxopyrrolidin-l-yl)ethyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5, 6, 7- 
tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] -2- [2- (2,5 
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dioxopyrrolidin-l-yl) ethyl ]piperazine 

2, 6-Bis [2- (4-hydroxy-2-oxopyrrolidin-l-yl) ethyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 6, 7-dimethyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2, 6-Bis [2- (2-oxopyrrolidin-l-yl) ethyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ (6, 7-dimethyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2, 6-Bis [2- (tetrazol-5-yl) ethyl] -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] -1- [ (6, 7-dimethyl-4 ,5,6,7- 

tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2, 6-Bis [ (tetrazol-5-yl)methyl]-4-[ ( 5-chloroindol-2- 
yl) sulfonyl] -1- [ (6, 7-dimethyl-4, 5, 6, 7- 

tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

2, 6-Bis t (N-methylcarbamoyl) methyl] -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] -1- [ (6, 7-dimethyl-4 ,5,6,7- 

tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2, 6-Bis [ (2, 5-dioxopyrrolidin-l-yl) methyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 6, 7-dimethyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2, 6-Bis [2- (2, 5-dioxopyrrolidin-l-yl) ethyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 6, 7-dimethyl-4 , 5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4 f S,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl)carbonyl]piperazine-2-carboxylic acid 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] (6-methyl- 
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4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazine-2-carboxylic acid 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyr idin-2- 
yl) carbonyl] -4- [ [7- [N- (methoxycarbonyl) amidino] naphthalen- 
2-yl] sulf onyl] piperazine-2-carboxylic acid 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyr idin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl) amidino] naphthalen- 
2-yl] sulf onyl] piperazine-2-carboxylic acid 

4- [ (7- [ (Amino) (hydroxyimino) methyl] naphthalen-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4- 
c]pyridin-2-yl) carbonyl] piperazine-2-carboxylic acid 

A- [ (6- [ (Amino) (hydroxyimino ) methyl ] naphthalen-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl)carbonyl]piperazine-2-carboxylic acid 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6 , 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine- 

2-carboxylic acid 

4- [ (6-Amidinoindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6 , 7- 
tetrahydrothiazolo [5, 4-c] pyr idin-2-yl ) carbonyl] piperazine- 
2-carboxylic acid 

4- [ [5- [ (Amino) (hydroxyimino) methyl] indol-2-yl] sulf onyl] 
1- [ (6-methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine-2-carboxylic acid 

4-[ [6-[ (Amino) (hydroxyimino) methyl] indol-2-yl] sulf onyl] 
1- [ (6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] piperazine-2-carboxylic acid 
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1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [5- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl]piperazine-2-carboxylic acid 

1- [ (6-Methyl-4 f 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl]piperazine-2-carboxylic acid 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine-2-carboxylic acid 

4- [ (6-amidinobenzo[b] thien-2-yl) sulfonyl] -1- [ (6-methyl- 
Af 5f 6r 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine-2-carboxylic acid 

1- [ [5- [ (Amino) (hydroxyimino ) methyl ] benzo [b] thien-2- 
yl] sulfonyl] -4- [ (6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl] piperazine-2-carboxylic acid 

4- [ [6- [ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6 , 7-tetrahydrothiazolo [ 5 , 4 - 
c]pyridin-2-yl)carbonyl]piperazine-2-carboxylic acid 

1- [ (6-Methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- [ [5- [N- 

(methoxycarbonyl) amidino] benzo [b] thien-2- 
yl] sulfonyl] piperazine-2-carboxylic acid 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- (N-methoxycarbonylamidino) benzo [b] thien- 
2-yl] sulfonyl] piperazine-2-carboxylic acid 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 
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4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazine-2-carboxylic acid 

4- [ [5- [ (Amino) (hydroxyimino) methyl] isoindol-2- 
yl] sulfonyl]-l- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4 - 
c]pyridin-2-yl) carbonyl] piperazine-2-carboxylic acid 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [5- [N- (methoxycarbonyl ) amidino] isoindol-2- 
yl] sulfonyl]piperazine-2-carboxylic acid 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -2- 
(ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5 , 6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ]piperazine 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -2- 
(ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5 , 6,7- 

tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

2- (Ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -4- [ [7- [N- 
(methoxycarbonyl) amidino] naphthalen-2- 

yl] sulfonyl] piperazine 

2- (Ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -4- [ [6- [N- 
(methoxycarbonyl ) amidino] naphthalen-2- 
yl] sulfonyl] piperazine 

4- [ (7- [ (Amino) (hydroxyimino ) methyl ] naphthalen-2- 
yl) sulfonyl] -2- (ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (6- [ (Amino) (hydroxyimino) methyl ] naphthalen-2- 
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yl) sulfonyl] -2- (ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -2- (ethoxycarbonyl ) -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (6-Amidinoindol-2-yl) sulfonyl] -2- (ethoxycarbonyl) -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ [5- [ (Amino) ( hydroxy imino ) methyl ] indol-2-yl ] sulfonyl ] 
2- (ethoxycarbonyl) -1- [ <6-methyl-4, 5, 6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 
4- [ [6- [ (Amino) (hydroxyimino) methyl] indol-2-yl] sulfonyl] 
2- (ethoxycarbonyl) -1- [ (6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

2- (Ethoxycarbonyl) -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrothiazolo[5, 4 -c] pyridin-2-yl ) carbonyl] -4- [ [5- [N- 
(methoxycarbonyl) amidino] indol-2-yl] sulfonyl ] piperazine 

2- (Ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] -4 - [ [ 6- [N- 
(methoxycarbonyl) amidino] indol-2-yl] sulfonyl] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl ) sulfonyl ] -2- 
( ethoxycarbonyl) -1- [ (6-methyl-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (6-Amidinobenzo [b] thien-2-yl ) sulfonyl ] -2- 
( ethoxycarbonyl) -1- [ <6-methyl-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 
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4- [ [5- [ (Amino) ( hydroxy imino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -2- (ethoxycarbonyl ) -1- [ (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4_[ [6-[ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -2- (ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine 

2- (Ethoxycarbonyl) -1- [ (6-methyl-4, 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -4- [ [5- [N- 
(methoxycarbonyl ) amidino] benzo [b] thien-2- 
yl] sulfonyl] piperazine 

2- (Ethoxycarbonyl) -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -4- [ [6- [N- 
(methoxycarbonyl) amidino] benzo [b] thien-2- 
yl] sulfonyl]piperazine 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -2- (ethoxycarbonyl) - 
l-[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl ] isoindol-2- 
yl] sulfonyl] -2- ( ethoxycarbonyl ) -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

2- (Ethoxycarbonyl) -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -4- [ [5- [N- 
(methoxycarbonyl) amidino] isoindol-2-yl] sulfonyl] piperazine 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (tetrazol-5-yl) methyl] piperazine 
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4-[ (6-Amidinonaphthalen-2-yl)sulfonyl]-l-[ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (tetrazol-5-yl) methyl] piperazine 

1- [ ( 6-Methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
5 yl) carbonyl] -4- [ [ 6- [N- (methoxycarbonyl ) amidino] naphthalen- 

2-yl] sulf onyl] -2- [ ( tetrazol-5-yl ) methyl ] piperazine 

4- [ ( 6- [ (Amino) (hydroxyimino) methyl ] naphthalen-2- 
yl) sulf onyl] -1- [ (6-methyl-4, 5, 6 , 7-tetrahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl) carbonyl] -2- [ (tetrazol-5- 
10 yl)methyl]piperazine 

4- [ ( 5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
t (tetrazol-5-yl) methyl] piperazine 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5,6,7- 
15 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 

[ (tetrazol-5-yl) methyl] piperazine 

4- [ (6-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ ( tetrazol- 5 -yl) methyl] piperazine 
20 4- [ [5- [ (Amino) (hydroxyimino)methyl] indol-2-yl ] sulf onyl ] - 

l-[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (tetrazol-5-yl) methyl] piperazine 

4- [ [6- [ (Amino) (hydroxyimino) methyl] indol-2-yl ] sulf onyl ] - 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
25 yl) carbonyl] -2- [ (tetrazol-5-yl) methyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 



158 



yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino) indol-2- 
yl] sulfonyl] -2- [ (tetrazol-5-yl ) methyl ] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] indol-2- 
5 yl] sulfonyl] -2- [ (tetrazol-5-yl ) methyl ] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -4- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (tetrazol-5-yl) methyl] piperazine 

4-[ [5-[ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
10 yl] sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 

c]pyridin-2-yl) carbonyl] -2- [ (tetrazol-5- 
yl) methyl]piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4 -c] pyridin-2- 
yl) carbonyl] -4- [ [5- [N- 
15 (methoxycarbonyl) amidino] benzo [b] thien-2-yl ] sulfonyl] -2- 

[ (tetrazol-5-yl) methyl] piperazine 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] -2- 
[ ( tetrazol-5-yl) methyl] piperazine 
20 4- [ [5- [ (Amino) (hydroxyimino ) methyl ] isoindol-2- 

yl] sulfonyl] -1- [ (6-methyl-4, 5,6, 7-tetrahydrothiazolo [5,4- 
c]pyridin-2-yl) carbonyl] -2- [ (tetrazol-5- 
yl) methyl] piperazine 

4- [ [5- [N- (Methoxycarbonyl) amidino] isoindol-2- 
25 yl] sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [5, 4- 

c]pyridin-2-yl) carbonyl] -2- [ (tetrazol-5- 



yl) methyl ]piperazine 

2- [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (tetrazol 
5-yl)methyl]piperazin-l-yl] carbonyl] -6-methylthiazolo [5, 4- 
c]pyridinium iodide 
5 2- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (tetrazol-5- 

yl)methyl]piperazin-l-yl] carbonyl] -6-methylthiazolo [5, 4- 
c]pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -1- [ ( 6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2 
10 [2- (tetrazol-5-yl) ethyl ] piperazine 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -1- [ ( 6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2 
[2 - (tetrazol-5-yl) ethyl ] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin- 
15 yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] naphthalen 
2-yl] sulfonyl] -2- [2- (tetrazol-5-yl ) ethyl] piperazine 
4- [ ( 6- [ (Amino) (hydroxyimino) methyl] naphthalen-2- 
yl) sulfonyl] -1- [ (6-methyl-4 ,5,6, 7-tetrahydrothiazolo [5,4- 
c] pyridin-2-yl) carbonyl] -2- [2- (tetrazol- 5- 
20 yl) ethyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 ,5,6,7 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- [2- 
(tetrazol-5-yl) ethyl ] piperazine 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5,6,7 
25 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- [2- 
(tetrazol-5-yl) ethyl ] piperazine 
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4- [ (6-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- [2- 
(tetrazol-5-yl) ethyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino ) methyl ] indol-2-yl] sulfonyl] 
1- [ (6-methyl-4, 5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 - 
yl) carbonyl] -2- [2- ( tetrazol-5-yl ) ethyl ] piperazine 

4- [ [6- [ (Amino) (hydroxyimino ) methyl ] indol-2-yl] sulfonyl] 
1- [ (6-methyl-4, 5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2 - 
yl) carbonyl] -2- [2- ( tetrazol-5-yl ) ethyl ] piperazine 

1- [ ( 6-Methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 
yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino) indol-2- 
yl] sulfonyl] -2- [2- ( tetrazol-5-yl ) ethyl ] piperazine 

1- [ ( 6-Methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 
yl) carbonyl] -4- [ [ 6- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl] -2-[2-(tetrazol-5-yl) ethyl] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 -yl ) carbonyl] -2- 
[2- (tetrazol-5-yl) ethyl ] piperazine 

4 - [ [5- [ (Amino) (hydroxyimino ) methyl ] benzo [b] thien-2- 
yl] sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2 -yl) carbonyl] -2- [2- (tetrazol-5- 
yl) ethyl]piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 
yl) carbonyl] -4- [ [5- [N- 

(methoxycarbonyl) amidino] benzo [b] thien-2-yl] sulfonyl] -2- [2 
(tetrazol-5-yl) ethyl] piperazine 
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4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -1- [ ( 6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] -2- 
[2- (tetrazol-5-yl) ethyl ] piperazine 

4- [ [5- [ (Amino) ( hydroxy imino) methyl] isoindol-2- 
yl] sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- [2- (tetrazol-5- 
yl) ethyl]piperazine 

4- [ [5- [N- (Methoxycarbonyl) amidino] isoindol-2- 
yl] sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tet rahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- [2- (tetrazol-5- 
yl) ethyl] piperazine 

2- [ [4- [ ( 6-Chloronaphthalen-2-yl) sulfonyl] -2- [2- 
(tetrazol-5-yl) ethyl ] piperazin-l-yl] carbonyl] -6- 
methylthiazolo [5, 4 -c] pyridinium iodide 

2- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [2- (tetrazol-5- 
yl) ethyl] piperazin-l-yl] carbonyl] -6-methylthiazolo [5, 4- 
c] pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[N- [ (tetrazol-5-yl)methyl] carbamoyl] piperazine 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[N- [ (tetrazol-5-yl)methyl] carbamoyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] naphthalen- 
2-yl] sulfonyl] -2- [N- [ (tetrazol-5- 
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yl) methyl] carbamoyl ] piperazine 

4- [ (6- [ (Amino) (hydroxyimino) methyl] naphthalen-2- 
yl) sulfonyl]-l- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl] -2- [N- 
[ (tetrazol-5-yl)methyl] carbamoyl] piperazine 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -2- [N- 
[ (tetrazol-5-yl)methyl] carbamoyl] piperazine 

4- [ (6-Amidinoindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -2-[N- 
[ (tetrazol-5-yl)methyl] carbamoyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] indol-2-yl] sulfonyl] 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl)methyl] carbamoyl] piperazine 

4- [ [6- [ (Amino) (hydroxyimino) methyl ] indol-2-yl] sulfonyl] 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoyl ] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2 
yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino) indol-2- 
yl] sulfonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoyl] piperazine 
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1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoyl] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 -yl) carbonyl] -2- 
[ N _ [ (tetrazol-5-yl) methyl] carbamoyl] piperazine 

4-[ [5-[ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6 , 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoyl] piperazine 

1- [ (6-Methyl-4, 5, 6 , 7-tet rahydrothiazolo [ 5 , 4-c] pyridin-2 
yl) carbonyl] -4- [ [5- [N- 

(methoxycarbonyl) amidino] benzo [b] thien-2-yl] sulfonyl] -2- [N 
[ (tetrazol-5-yl)methyl] carbamoyl ] piperazine 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[ N _ [ (tetrazol-5-yl)methyl] carbamoyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl ] isoindol-2- 
yl] sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5 , 4 - 
c]pyridin-2-yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl)methyl] carbamoyl] piperazine 

4- [ [5- [N- (Methoxycarbonyl) amidino] isoindol-2- 
yl] sulfonyl] -1- [ (6-methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- [N- [ (tetrazol-5- 
yDmethyl] carbamoyl] piperazine 
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2 _[ [4-[ (6-Chloronaphthalen-2-yl) sulf onyl ] -2- [N- 
[ (t etrazol-5-yl)methyl] carbamoyl] piperazin-l-yl] carbonyl] - 
6-methylthiazolo[5,4-c]pyridinium iodide 

2- [ [4- t (5-Chloroindol-2-yl) sulfonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoyl] piperazin-l-yl] carbonyl] -6- 
methylthiazolo[5,4-c]pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
A/ bf 6f 7 _tetrahydrothiazolo[5 / 4-c] pyridin-2-yl) carbonyl] -2- 
[N-[ (tetrazol-5-yl)methyl]carbamoylmethyl]piperazine 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
Af 5/ 6 , 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[N -[ (tetrazol-5-yl) methyl] carbamoylmethyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [ 6- [N- (methoxycarbonyl ) amidino] naphthalen- 
2-yl] sulf onyl] -2- [N- [ (tetrazol-5- 
yl) methyl ] carbamoylmethyl ] piperazine 

4- [ (6- [ (Amino) (hydroxyimino) methyl] naphthalen-2- 
yl) sulfonyl] -1- [ (6-methyl-4 ,5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoylmethyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulf onyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- [N- 
[ ( t etrazol-5-yl)methyl]carbamoylmethyl]piperazine 

4- [(5-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [N- 
[ (tetrazol-5-yl)methyl]carbamoylmethyl]piperazine 
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4- [ (6-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- [N- 
[ (tetrazol-5-yl)methyl] carbamoylmethyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino)methyl] indol-2-yl] sulfonyl] 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl ) methyl ] carbamoylmethyl ] piperazine 

4- [ [6- [ (Amino) (hydroxyimino) methyl] indol-2-yl] sulfonyl] 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4 -c] pyridin-2- 
yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoylmethyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7 -tetrahydrothiazolo [ 5 , 4-c] pyridin-2 
yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino ) indol-2- 
yl] sulfonyl] -2- [N- [ (tetrazol-5- 
yl) methyl] carbamoylmethyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl] -2- [N- [ (tetrazol-5- 
yl ) methyl ] carbamoylmethyl ] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl- 
Af5f 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl) carbonyl] -2- 
[ N _ [ (tetrazol-5-yl)methyl] carbamoylmethyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -l-[ ( 6-methyl-4 , 5 , 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl ) methyl ] carbamoylmethyl ] piperazine 
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1- [ (6-Methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl)carbonyl]-4-[ [5-[N- 

(methoxycarbonyl) amidino] benzo [b] thien-2-yl] sulf onyl] -2- [N- 
[ ( tetrazol-5-yl ) methyl] carbamoylmethyl ] piperazine 
5 4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 

4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[N- [ (tetrazol-5-yl ) methyl] carbamoylmethyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] isoindol-2- 
yl] sulf onyl] -1- [ ( 6-methyl-4 , 5 , 6, 7-tetrahydrothiazolo [ 5 , 4- 
10 c] pyridin-2-yl) carbonyl] -2- [N- [ (tetrazol-5- 
yl ) methyl ] carbamoylmethyl ] pipera zine 

4- [ [5- [N- (Methoxycarbonyl) amidino] isoindol-2- 
yl] sulfonyl] -1- [ (6-methyl-4, 5,6, 7-tetrahydrothiazolo [5,4- 
c] pyridin-2-yl ) carbonyl] -2- [N- [ (tetrazol-5- 
15 yl)methyl] carbamoylmethyl] piperazine 

2- [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [N- 

[ (tetrazol-5-yl ) methyl] carbamoylmethyl] pipera z in- 1- 
yl] carbonyl] -6-methylthiazolo [5, 4 -c ] pyridinium iodide 

2- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [N- [ (tetrazol-5- 

20 yl)methyl] carbamoylmethyl] piperazin-l-yl ] carbonyl] -6- 
methylthiazolo [5, 4-c] pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl ) sulfonyl] -2- 
(ethoxycarbonylmethyl) -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

25 4- [ (6-Amidinonaphthaien-2-yl) sulfonyl] -2- 

(ethoxycarbonylmethyl ) -1- [ ( 6-methyl-4 ,5,6,7- 
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tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

2- (Ethoxycarbonylmethyl) -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -4- [ [6- [N- 
(methoxycarbonyl) amidino] naphthalen-2- 
5 yl] sulfonyl] piperazine 

4- [ ( 6- [ (Amino) (hydroxyimino) methyl] naphthalen-2- 
yl) sulfonyl] -2- (ethoxycarbonylmethyl) -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 
4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- 
10 (ethoxycarbonylmethyl) -1- [ (6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -2- 
(ethoxycarbonylmethyl) -1- [ ( 6-methyl-4 , 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 
15 4- [ ( 6-Amidinoindol-2-yl) sulfonyl] -2- 

(ethoxycarbonylmethyl) -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] indol-2-yl] sulfonyl] - 
2- (ethoxycarbonylmethyl) -1- [ (6-methyl-4, 5, 6, 7- 
20 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ [6- [ (Amino) (hydroxyimino) methyl ] indol-2-yl] sulfonyl] - 
2- (ethoxycarbonylmethyl) -1- [ (6-methyl-4, 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 
1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
25 yl) carbonyl] -2- (ethoxycarbonylmethyl) -4- [ [5- (N- 

methoxycarbonylamidino) indol-2-yl] sulfonyl ] piperazine 
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1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (ethoxycarbonylmethyl ) -4- [ [6- [N- 
(methoxycarbonyl)amidino] indol-2-yl] sulf onyl] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -2- 
(ethoxycarbonylmethyl) -1- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -2- (ethoxycarbonylmethyl) -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (ethoxycarbonylmethyl ) -4- [ [5- [N- 
(methoxycarbonyl) amidino] benzo [b] thien-2- 

yl] sulf onyl ] piperazine 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -2- 
( ethoxycarbonylmethyl) -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

4- [ [5- t (Amino) (hydroxyimino) methyl ] isoindol-2- 
yl] sulfonyl] -2- (ethoxycarbonylmethyl) -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

2- (Ethoxycarbonylmethyl) -4- [ [5- [N- 
(methoxycarbonyl) amidino] isoindol-2-yl] sulfonyl] -1- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 

yl) carbonyl] piperazine 

2- [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- 
(ethoxycarbonylmethyl)piperazin-l-yl] carbonyl] -6- 
methylthiazolo[5, 4-c] pyridinium iodide 
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2- t [4- [ (5-Chloroindol-2-yl) sulfonyl] -2- 
(ethoxycarbonylmethyl)piperazin-l-yl] carbonyl] -6- 
methylthiazolo [5, 4-c] pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazin-2-acetic acid 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 - 
yl) carbonyl] piperazin-2 -acetic acid 

1- [ (6-Methyl-4, 5, 6 , 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] naphthalen- 
2-yl] sulfonyl] piperazin-2-acetic acid 

4- [ (6- [ (Amino) (hydroxyimino ) methyl ] naphthalen-2 - 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl) carbonyl] piperazin-2-acetic acid 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazin-2 
acetic acid 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazin-2 
acetic acid 

4- [ (6-Amidinoindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazin-2 
acetic acid 

4- [ [5- [ (Amino) (hydroxyimino)methyl] indol-2-yl] sulfonyl] 
!_[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
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yl) carbonyl] piperazin-2-acetic acid 

4- [ [ 6- [ (Amino) ( hydroxy imino) methyl ] indol-2-yl ] sulfonyl] 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazin-2-acetic acid 

1- [ (6-Methyl-4, 5,6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2 
yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino) indol-2- 
yl] sulfonyl] piperazin-2-acetic acid 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino ] indol-2- 
yl] sulfonyl] piperazin-2-acetic acid 

4- [ (5-Amidinobenzo [b] thien-2-yl ) sulfonyl ] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazin-2-acetic acid 

4- [ [5- [ (Amino) (hydroxyimino ) methyl ] benzo [b] thien-2- 
yl] sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl ] piperazin-2-acetic acid 

1- [ (6-Methyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2 
yl) carbonyl] -4- [ [5- [N- 

(methoxycarbonyl ) amidino] benzo [b] thien-2- 
yl] sulfonyl] piperazin-2-acetic acid 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazin-2-acetic acid 

4- [ [5- [ (Amino) (hydroxyimino) methyl] isoindol-2- 
yl] sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] piperazin-2-acetic acid 



4- [ [5- [N- (Methoxycarbonyl) amidino] isoindol-2- 
yl] sulfonyl] -1- [ ( 6-methyl-4 , 5, 6 , 7-tetrahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl) carbonyl] piperazin-2-acetic acid 

2- [ [2- (Carboxymethyl) -4- [ { 6-chloronaphthalen-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] -6-methylthiazolo [5, 4- 
c] pyridinium iodide 

2- [ [2- (Carboxymethyl) -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] -6-methylthiazolo [ 5, 4- 
c] pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -2- [ (N- 
methylcarbamoyl) methyl] -1- [ (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl ] piperazine 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -2- [ (N- 
methylcarbamoyl) methyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

2- [ (N-methylcarbamoyl) methyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -4- [ [6- [N- 
(methoxycarbonyl) amidino] naphthalen-2- 
yl] sulfonyl] piperazine 

4-[ (6-[ (Amino) (hydroxyimino ) methyl ] naphthalen-2- 
yl) sulfonyl] -2- [ (N-methylcarbamoyl ) methyl ] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [ (N- 
methylcarbamoyl) methyl] -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 



4- [ (5-Amidinoindol-2-yl) sulfonyl] -2- [ (N- 
methylcarbamoyl ) methyl] -1- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4-[ (6-Amidinoindol-2-yl) sulfonyl] -2- [ (N- 
5 methylcarbamoyl) methyl] -1- [ (6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino ) methyl ] indol-2-yl] sulfonyl] - 
2- [ (N-methylcarbamoyl) methyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 
10 4- [ [ 6- [ (Amino) (hydroxyimino ) methyl ] indol-2-yl ] sulfonyl ] - 

2- [ (N-methylcarbamoyl) methyl] -1- [ (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [ 5 , 4-c] pyridin-2-yl ) carbonyl ] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (N-methylcarbamoyl ) methyl ] -4- [ [5- (N- 

15 methoxycarbonylamidino) indol-2-yl] sulfonyl] piperazine 

2- [ (N-Methylcarbamoyl) methyl] -1- [ (6-methyl-4 ,5,6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -4- [ [ 6- [N- 
(methoxycarbonyl) amidino] indol-2-yl] sulfonyl ] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -2- [ (N- 
2 0 methylcarbamoyl) methyl] -1- [ ( 6-methyl-4 ,5,6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -2- [ (N-methylcarbamoyl ) methyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
25 yl) carbonyl] piperazine 

2- [ (N-Methylcarbamoyl) methyl] -1- [ (6-methyl-4, 5,6,7- 
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tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -4- [ [5- [N- 
(methoxycarbonyl) amidino] benzo [b] thien-2- 
yl] sulf onyl] piperazine 

4- [ ( 5-Amidinoisoindol-2-yl) sulfonyl] -2- [ (N- 
5 methyl carbamoyl) methyl] -1- [ (6-methyl-4, 5,6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl ] isoindol-2- 
yl] sulfonyl] -2- [ (N-methylcarbamoyl ) methyl ] -1- [ (6-methyl- 
4,5,6, 7 -tetrahydrothiazolo [5, 4-c] pyridin-2- 
10 yl ) carbonyl] piperazine 

2- [ (N-methylcarbamoyl) methyl] -4- [ [5- [N- 
(methoxy carbonyl) amidino] isoindol-2-yl ] sulfonyl] -1- [ (6- 
methyl-4 ,5,6, 7 -tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
15 2- [ [2- [ (N-Methylcarbamoyl)methyl] -4- [ (6- 

chloronaphthalen-2-yl ) sulf onyl ] piperazin-l-yl ] carbonyl] -6- 
methylthiazolo [5, 4-c] pyridinium iodide 

2- [ [2- [ (N-methylcarbamoyl) methyl] -4- [ ( 5-chloroindol-2- 
yl) sulfonyl] piperazin-l-yl] carbonyl] -6-methylthiazolo [5,4- 
20 c] pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -2- [ [N- 
(ethoxycarbonylmethyl ) carbamoyl ] methyl ] -4- [ ( 6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
25 4- [ ( 6-Amidinonaphthalen-2-yl) sulfonyl] -2- [ [N- 

(ethoxycarbonylmethyl ) carbamoyl ] methyl ] -4- [ (6-methyl- 
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4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

2- [ [N- (Ethoxycarbonylmethyl) carbamoyl] methyl] -1- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] naphthalen- 
2-yl] sulfonyl] piperazine 

4- [ (6- [ (Amino) (hydroxyimino) methyl] naphthalen-2- 
yl) sulfonyl] -2- [ [N- (ethoxycarbonylmethyl ) carbamoyl ] methyl ] - 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl ) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [ [N- 
(ethoxycarbonylmethyl) carbamoyl ] methyl ] -1- [ (6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -2- [ [N- 
(ethoxycarbonylmethyl) carbamoyl ] methyl ] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (6-Amidinoindol-2-yl) sulfonyl] -2- [ [N- 
(ethoxycarbonylmethyl) carbamoyl] methyl] -1- [ (6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] indol-2-yl ] sulfonyl ] 
2- [ [n- (ethoxycarbonylmethyl) carbamoyl] methyl ] -1- [ (6-methyl 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
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4- [ [6- [ (Amino) (hydroxyimino)methyl] indol-2-yl] sulfonyl] 
2- [ [N- (ethoxycarbonylmethyl) carbamoyl ] methyl ] -1- [ (6-methyl 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] piperazine 
5 2- [ [N- (Ethoxycarbonylmethyl) carbamoyl ] methyl ] -1- [ (6- 

me thy 1-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino ) indol-2- 
yl] sulfonyl] piperazine 

2- [ [N- (Ethoxycarbonylmethyl) carbamoyl ] methyl ] -1- [ (6- 
10 methyl- 4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 

yl) carbonyl] -4- [ [ 6- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -2- [ [N- 
( ethoxycarbonylmethyl) carbamoyl]methyl] -1- [ ( 6-methyl- 
15 4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 

yl) carbonyl] piperazine 

4-[ [5-[ (Amino) (hydroxyimino ) methyl ] benzo [b] thien-2- 
yl] sulfonyl] -2- [ [N- (ethoxycarbonylmethyl) carbamoyl ] methyl ] 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c ] pyridin-2- 
20 yl) carbonyl] piperazine 

2- [ [N- (Ethoxycarbonylmethyl ) carbamoyl] methyl] -1- [ ( 6- 
methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl]-4- [ [5- [N- 

(methoxycarbonyl) amidino] benzo [b] thien-2- 
25 yl] sulfonyl]piperazine 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -2- [ [N- 
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(ethoxycarbonylmethyl) carbamoyl ] methyl ] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5 , 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl ] isoindol-2- 
yl] sulfonyl] -2- [ [N- (ethoxycarbonylmethyl) carbamoyl ] methyl ] - 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazine 

2- [ [N- (Ethoxycarbonylmethyl) carbamoyl ] methyl ] -4- [ [5- [N- 
(methoxycarbonyl) amidino] isoindol-2-yl ] sulfonyl] -1- [ (6- 
methyl-4 , 5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl ) carbonyl ] piperazine 

2- [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ [N- 
( ethoxycarbonylmethyl) carbamoyl ] methyl ] piperaz in- 1- 
yl] carbonyl] -6-methylthiazolo [5, 4-c] pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -2- [ [N- 
( carboxymethyl) carbamoyl ] methyl ] -4- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -2- [ [N- 
(carboxymethyl) carbamoyl ] methyl ] -4- [ (6-methyl-4, 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 

2- [ [N- (Carboxymethyl) carbamoyl ]methyl] -1- [ ( 6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -4- 
[ [ 6- [N- (methoxycarbonyl ) amidino] naphthalen-2- 
yl] sulfonyl] piperazine 

4-[ (6-[ (Amino) (hydroxyimino)methyl] naphthalen-2- 
yl) sulfonyl] -2- [ [N- (carboxymethyl) carbamoyl] methyl] -1- [ ( 6- 



177 



methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

2- [ [N- (Carboxymethyl) carbamoyl ] methyl ] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7- 
5 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 
4- [ (5-Amidinoindol-2-yl) sulfonyl] -2- [ [N- 
( carboxymethyl) carbamoyl ] methyl ] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 
4- [ (6-Amidinoindol-2-yl) sulfonyl] -2- [ [N- 
10 (carboxymethyl) carbamoyl ] methyl ] -1- [ (6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino ) methyl ] indol-2-yl] sulfonyl] - 
2- [ [N- (carboxymethyl) carbamoyl ] methyl ] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
15 yl) carbonyl] piperazine 

4- [ [6- [ (Amino) (hydroxyimino ) methyl ] indol-2-yl] sulfonyl] - 
2- [ [N- (carboxymethyl) carbamoyl] methyl] -1- [ ( 6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
20 2- [ [N- (Carboxymethyl) carbamoyl ] methyl ] -1- [ (6-methyl- 

4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -4- 
[ [5- (N-methoxycarbonylamidino) indol-2- 
yl] sulfonyl]piperazine 

2- [ [N- (Carboxymethyl) carbamoyl ] methyl ] -1- [ (6-methyl- 
25 4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -4- 
[ [ 6- [N- (methoxycarbonyl) amidino] indol-2- 
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yl ] sulf onyl] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -2- [ [N- 
(carboxymethyl) carbamoyl] methyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -2- [ [N- ( carboxymethyl ) carbamoyl] methyl] -1- [ (6- 
methyl-4 , 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

2- [ [N- (Carboxymethyl) carbamoyl ] methyl ] -1- [ (6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] -4 - 
[ [ 5- [N- (methoxycarbonyl ) amidino] benzo [b] thien-2- 
yl] sulfonyl] piperazine 

4- [ ( 5-Amidinoisoindol-2-yl) sulfonyl] -2- [ [N- 
( carboxymethyl) carbamoyl ] methyl ] -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrothiazolo [5, 4-c]pyridin-2-yl) carbonyl] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] isoindol-2- 
yl] sulfonyl] -2- [ [N- (carboxymethyl) carbamoyl] methyl] -1- [ (6- 
methyl-4 , b, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

2- [ [N- (Carboxymethyl) carbamoyl ] methyl] -4- [ [5- [N- 
( methoxycarbonyl) amidino] isoindol-2-yl] sulf onyl] -1- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

2- [ [2- [ [N- (Carboxymethyl) carbamoyl] methyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] piperazin-l-yl ] carbonyl ] -6- 
methylthiazolo [5, 4-c] pyridinium iodide 
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2- [ [2- [ [N- (Carboxymethyl) carbamoyl] methyl] -4- [ (5- 
chloroindol-2-yl) sulf onyl ] piperazin-l-yl ] carbonyl ] -6- 
methylthiazolo [5, 4-c] pyridinium iodide 

4- [ (7-Amidinonaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl ] piperazine 

4- [ (6-Amidinonaphthalen-2-yl) sulfonyl] -4- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] naphthalen- 
2-yl] sulfonyl] -2- [ (morpholin-4 -yl ) carbonylmethyl] piperazine 

4- [ ( 6- [ (Amino) (hydroxyimino) methyl] naphthalen-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
yl) carbonylmethyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4- [ (5-Amidinoindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl ] piperazine 

4- [ (6-Amidinoindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino) methyl] indol-2-yl ] sulf onyl ] - 
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1- [ (6-methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-yl) carbonylmethyl ] piperazine 

4- [ [6- [ (Amino) ( hydroxy imino) methyl] indol-2-yl] sulfonyl] - 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-yl ) carbonylmethyl ] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [5- (N-methoxycarbonylamidino ) indol-2- 
yl] sulfonyl] -2- [ (morpholin-4-yl ) carbonylmethyl ] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ [6- [N- (methoxycarbonyl ) amidino] indol-2- 
yl] sulfonyl] -2- [ (morpholin-4-yl ) carbonylmethyl ] piperazine 

4- [ (5-Amidinobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4- [ [5- [ (Amino) (hydroxyiraino) methyl] benzo [b] thien-2- 
yl] sulfonyl] -l-[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
yl) carbonylmethyl] piperazine 

1- [ (6-Methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- [ [5- [N- 

( methoxycarbonyl) amidino] benzo [b] thien-2-yl] sulfonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4- [ (5-Amidinoisoindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[ (morpholin-4-yl) carbonylmethyl ] piperazine 

4- [ [5- [ (Amino) (hydroxyimino ) methyl ] isoindol-2- 
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yl] sulf onyl] -1- [ (6-methyl-4 ,5,6, 7-tet rahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
yl) carbonylmethyl] piperazine 

4- [ [5- [N- (Methoxycarbonyl) amidino] isoindol-2- 
5 yl] sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
yl) carbonylmethyl] piperazine 

2- [ [4- [ (6-Chloronaphthalen-2-yl) sulfonyl] -2- [ (morpholin- 
4-yl) carbonylmethyl] piperazin-l-yl] carbonyl] -6- 
10 methylthiazolo [5, 4-c] pyridinium iodide 

2- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (morpholin-4 - 
yl) carbonylmethyl]piperazin-l-yl] carbonyl] -6- 
methylthiazolo [5, 4-c] pyridinium iodide 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 7-cyano-6-methyl- 
15 4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- 

[2- (2, 5-dioxopyrrolidin-l-yl) ethyl ] piperazine 

1- [ (7-Carbamoyl-6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl ) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] - 
2- [2- (2 , 5-dioxopyrrolidin-l-yl) ethyl] piperazine 
20 4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 7-dimethylamino-6- 

methyl-4, 5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] -2- [2- (2, 5-dioxopyrrolidin-l- 
yl) ethyl] piperazine 

4- [ ( 5-Chloroindol-2-yl) sulfonyl] -1- [ ( 7-cyano-6-methyl- 
2 5 4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- 
[2- (tetrazol-5-yl) ethyl] piperazine 
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1- [ (7-Carbamoyl-6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl ] - 
2- [2- (tetrazol-5-yl) ethyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (7-dimethylamino-6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [2- (tetrazol-5-yl) ethyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (7-cyano-6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- 
[ [ [ [ (ethoxycarbonyl)methyl] amino] carbonyl ] methyl ] piperazine 

1- [ (7-Carbamoyl-6-methyl-4 ,5,6, 7 -tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] - 
2- 

[ [ t [ (ethoxycarbonyl) methyl] amino] carbonyl ] methyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 7-dimethylamino-6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- 

[ [ [ [ (ethoxycarbonyl) methyl] amino] carbonyl]methyl] piperazine 

2- [ [ [ (Carboxymethyl) amino] carbonyl] methyl ] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ (7-cyano-6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine 

1- [ (7-Carbamoyl-6-methyl-4 ,5,6, 7-tetrahydrothiazolo [5,4- 
c]pyridin-2-yl) carbonyl] -2- 

[ [ [ (carboxymethyl) amino] carbonyl]methyl] -4- [ ( 5-chloroindol- 
2-yl) sulfonyl] piperazine 

2- [ [ [ (Carboxymethyl) amino] carbonyl ] methyl ] -4 - [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 7-dimethylamino-6-methyl- 
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4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [7- 
[ (dimethylamino) methyl] benzothiazol-2-yl) carbonyl] -2- (N- 
5 methylcarbamoyl) piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [7- 
[ (dimethylaminomethyl) methyl 3 thiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (N-methylcarbamoyl ) piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [7- 
10 [ (dimethylamino) methyl] -4,5,6, 7-tetrahydrobenzothiazol-2- 

yl) carbonyl] -2- (N-methylcarbamoyl ) piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl ) - 
1- [7 - [ (morpholin-4-yl) methyl] benzothiazol-2- 
yl) carbonyl] piperazine 
15 4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl) - 

1- [ 6- (morpholin-4-yl ) -4 , 5, 6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl) - 
1- [7- (piperidin-l-yl) benzothiazol-2-yl) carbonyl ] piperazine 
20 4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl) - 

1- [ 6- (piperidin-l-yl) -4,5,6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl ] -4 - [ (2-methyl- 
4,5,6, 7-tetrahydropyrrolo [3, 4-c] pyridin-5- 
25 yl) carbonyl ] piperazine 
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1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl ] -4 - [ (5-methyl- 
4,5,6, 7-tetrahydropyrrolo [3, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

1- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -4- [ (2-methyl- 
4,5, 6, 7-tetrahydropyrrolo [3, 4-c] pyridin-5-yl ) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl) methyl] piperazine 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ (5-methyl- 
4,5, 6, 7-tetrahydropyrrolo [3, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl) methyl] piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -1- [ ( 6-methoxy- 
4,5, 6, 7-tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl)methyl] piperazine 

a- r / 6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -2- [ (morpholin- 
4 -ylcarbonyl) methyl] -1- [ ( 6-sulf o-4 , 5 , 6,7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 
4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -2- (2- 

cyanoethyl) -1- [ ( 6-sulf o-4 , 5 , 6, 7-tetrahydrothiazolo [ 5, 4- 

c] pyridin-2-yl) carbonyl ] piperazine 

4- [ (6-Chlorobenzo[b]thien-2-yl) sulfonyl] -2- [ [ (morpholin 

4 -yl) carbonyl] methyl ] -1- t (4,5, 6, 7-tetrahydrothiazolo [ 5 , 4- 

c]pyridazin-2-yl) carbonyl] piperazine. 

4- [ (6-Ethynylbenzo [b] thien-2-yl ) sulf onyl] -2- 

[ [ (morpholin-4-yl) carbonyl] methyl] -1- [ (4, 5, 6,7- 

tetrahydrothiazolo [5, 4-c] pyridazin-2- 

yl) carbonyl] piperazine. 
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4- [ (6-Chlorobenzo[b]thien-2-yl) sulfonyl] -1- [ (5,6- 
dimethyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] -2- [ [ (morpholin-4-yl) carbonyl ] methyl ] piperazii 

4- [ (6-Ethynylbenzo [b] thien-2-yl ) sulfonyl ] -1- [(5,6- 
dimethyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridazin-2- 
yl) carbonyl] -2- [ [ (morpholin-4-yl) carbonyl] methyl] piperazii 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [(4,5,-6,7- 
tetrahydrothiazolo[5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine . 

l-[ (6-Ethynylbenzo [b] thien-2-yl ) sulf onyl ] -4- [ (4, 5, 6,7- 
tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine. 

n_ r ( 6-Chlcrcbenzo [b] thien-2-yl) sulfonyl] -4- [(5,6- 
dimethyl-4, 5, 6 , 7-tetrahydrothia zolo [ 5 , 4 -c] pyridazin-2- 
yl) carbonyl]piperazine 

1- [ (5, 6-Dimethyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridazin-2-yl) carbonyl] -4- [ ( 6-ethynylbenzo [b] thien-2- 
yl) sulfonyl]piperazine 

4- [ (6-Chlorobenzo[b] thien-2-yl) sulfonyl] -2- (N- 
methylcarbamoyl) -1- [ (4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridazin-2-yl ) carbonyl ] piperazine . 

4- [ (6-Ethynylbenzo [b] thien-2-yl) sulf onyl] -2- (N- 
methylcarbamoyl) -1- [(4,5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridazin-2-yl) carbonyl] piperazine. 
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4- [ (6-Chlorobenzo[b] thien-2-yl) sulfonyl] -1- [ (5, 6- 
dimethyl-4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl]-2- (N-methylcarbamoyl ) piperazine 

1- [ (5, 6-Dimethyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4- 

c] pyridazin-2-yl) carbonyl] -4- [ ( 6-ethynylbenzo [b] thien-2- 
yl) sulfonyl] -2- (N-methylcarbamoyl ) piperazine 

4-[ (6-Chlorobenzo[b]thien-2-yl) sulfonyl ]-2-[(N,N- 
dimethylcarbamoyl) methyl] -4- [(4,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine. 

2- [ (N,N-Dimethylcarbamoyl) methyl] -4- [ (6- 
ethynylbenzo [b] thien-2-yl) sulfonyl] -1- [(4,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridazin-2- 

yl) carbonyl] piperazine . 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [ (N, N- 
dimethylcarbamoyl) methyl] -1- [ (5, 6-dimethyl-4 , 5,6,7- 
tetrahydrothiazolo[5 / 4-c]pyridazin-2-yl)carbonyl]piperazine 

2-[ (N,N-Dimethylcarbamoyl)methyl]-l-[ (5, 6-dimethyl- 
4/ 5f 6/ 7-tetrahydrothiazolo [5, 4-c] pyridazin-2-yl ) carbonyl] - 
4-[ (6-ethynylbenzo [b] thien-2-yl ) sulfonyl ] piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl ] -2- ( 2- 
cyanoethyl) -1- [(4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridazin- 
2 -yl) carbonyl] piperazine. 

2- (2-Cyanoethyl) -4- [ ( 6-ethynylbenzo [b] thien-2- 
yl) sulfonyl] -1- [(4,5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c] pyridazin-2-yl) carbonyl ] piperazine . 
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4- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -2- (2- 
cyanoethyl) -1- [ (5, 6-dimethyl-4 , 5, 6, 7- 

tetrahydrothiazolo[5,4-c]pyridazin-2-yl)carbonyl]pipera Z ine 

2- (2-Cyanoethyl) -4- [ ( 6-ethynylbenzo [b] thien-2- 
yl) sulf onyl] -1- [ (5, 6-dimethyl-4 , 5, 6, 7- 

tetrahydrothiazolo[5,4-c]pyridazin-2-yl)carbonyl]piperazine 

4- [ (6-Chlorobenzotb] thien-2-yl) sulf onyl] -1- [ (6-hydroxy- 
Af 5/ 6/ 7 -tetrahydrothiazolo[5, 4 -c] pyridin-2-yl ) carbonyl] -2- 
(N-methylcarbamoyl) piperazine 

4- [ ( 6-Ethynylbenzo [b] thien-2-yl) sulf onyl] -1- [ ( 6-hydroxy- 
Af5f S, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
(N-methylcarbamoyl) piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -1- [ (6-hydroxy- 
Af5f 6 , 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ (morpholin-4-yl)carbonyl]methyl]piperazine. 

4- [ (6-Ethynylbenzo [b] thien-2-yl) sulf onyl] -1- [ (6-hydroxy- 
4f 5f 6 , 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ (morpholin-4-yl) carbonyl] methyl] piperazine . 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [ ( 6-hydroxy- 
4# 5/ 6f 7_tetrahydrothiazolo[5, 4-c] pyridin-2- 
yl) carbonyl] piperazine. 

l-[ (6-Ethynylbenzo [b] thien-2-yl ) sulf onyl] -4- [ (6-hydroxy- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine. 
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4- [ (6-Chlorobenzo[b]thien-2-yl) sulf onyl] -2- (2- 
cyanoethyl) -1- [ ( 6-hydroxy-4 , 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl ] piperazine . 

2- (2-Cyanoethyl) -4- [ ( 6-ethynylbenzo [b] thien-2- 
yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl ] piperazine. 

4- [ (6-Chlorobenzo[b] thien-2-yl) sulfonyl] -2- [ (N,N- 
dimethylcarbamoyl) methyl] -1- t ( 6-hydroxy-4 , 5 , 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ [ (morpholin-4-yl) carbonyl ] methyl ] piperazine . 

2- [ (N,N-Dimethylcarbamoyl)methyl] -4- [ (6- 
ethynylbenzo [b] thien-2-yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5,6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl ] piperazine . 

4-t (6-Chlorobenzo[b]thien-2-yl) sulfonyl] -2- [ [ (morpholin- 
4-yl)carbonyl]methyl]-l- [ (4,5, 6, 7-tetrahydrooxazolo [ 5 , 4- 
c]pyridazin-2-yl) carbonyl] piperazine. 

4-[ (6-Ethynylbenzo[b]thien-2-yl) sulfonyl] -2- 
[ [ (morpholin-4-yl) carbonyl] methyl] -l-[ (4, 5, 6,7- 
tetrahydrooxazolo[5, 4-c] pyridazin-2-yl ) carbonyl] piperazine . 

4-[ (6-Chlorobenzo[b] thien-2-yl) sulf onyl ] -1- [ (5, 6- 
dimethyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] -2- [ [ (morpholin-4-yl ) carbonyl ] methyl ] piperazine 

4- [ (6-Ethynylbenzo [b] thien-2-yl ) sulf onyl ] -1- [(5,6- 
dimethyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] -2- [ [ (morpholin-4-yl ) carbonyl ] methyl ] piperazine 
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l-[ (6-Chlorobenzo[b]thien-2-yl)sulfonyl]-4-[ (4,5, 6, 7- 
tetrahydrooxazolo[5,4-c]pyridazin-2-yl)carbonyl]piperazine. 

l-[ (6-Ethynylbenzo[b]thien-2-yl)sulfonyl]-4-[ (4,5, 6,7- 
tetrahydrooxazolo[5, 4 -c] pyridazin-2-yl ) carbonyl ] piperazine . 

l-[ (6-Chlorobenzo[b]thien-2-yl) sulf onyl] -4- [ (5, 6- 
dimethyl-4 ,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine 

1- [ (5, 6-Dimethyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridazin-2-yl) carbonyl] -4- [ ( 6-ethynylbenzo [b] thien-2- 
yl) sulfonyl]piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- (N- 
methylcarbamoyl) -l-[ (4,5, 6, 7-tetrahydrooxazolo [5, 4- 
c] pyridazin-2-yl ) carbonyl ] piperazine . 

4- [ (6-Ethynylbenzo [b] thien-2-yl ) sulf onyl ] -2- (N- 
methylcarbamoyl) -1- [(4,5,6, 7-tetrahydrooxazolo [5, 4- 
c] pyridazin-2-yl) carbonyl] piperazine . 

4-[ (6-Chlorobenzo[b]thien-2-yl)sulfonyl]-l-[ (5,6- 
dimethyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] -2- (N-methylcarbamoyl ) piperazine 

1- [ (5, 6-Dimethyl-4 ,5,6, 7-tetrahydrooxazolo [5, 4- 
c]pyridazin-2-yl) carbonyl] -4- [ (6-ethynylbenzo [b] thien-2- 
yl) sulf onyl] -2- (N-methylcarbamoyl ) piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- [ (t^N- 
dimethylcarbamoyl) methyl] -4- [ (4,5,6,7- 

tetrahydrooxazolo[5, 4-c] pyridazin-2-yl) carbonyl] piperazine . 
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2- [ (N,N-Dimethylcarbamoyl)methyl] -4- [ (6- 
ethynylbenzo [b] thien-2-yl) sulfonyl] -1- [(4,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridazin-2-yl)carbonyl]piperazine. 

4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [ (N,N- 
dimethylcarbamoyDmethyl] -1- [ (5, 6-di m ethyl-4 , 5 , 6, 7- 
tetrahydrooxazolo[5,4-c] P yridazin-2-yl)carbonyl]piperazine 

2-[ (N,N-Dimethylcarbamoyl)methyl]-l-[ (5, 6-dimethyl- 
Af 5f 6f 7_tetrahydrooxazolo [5, 4-c] pyridazin-2-yl ) carbonyl] -4- 
[ (6-ethynylbenzo[b]thien-2-yl) sulfonyl] piperazine 
4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl ] -2- (2- 
cyanoethyl) -1- [(4,5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin- 
2-yl) carbonyl] piperazine. 

2- (2-Cyanoethyl) -4- [ (6-ethynylbenzo [b] thien-2- 
yl) sulfonyl] -1- [(4,5,6, 7-tetrahydrooxazolo [ 5, 4-c] pyridazin- 
2-yl) carbonyl] piperazine. 

4-[ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -2- ( 2- 
cyanoethyl) -1- [ (5, 6-dimethyl-4 , 5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridazin-2-yl) carbonyl] piperazine 

2- (2-Cyanoethyl) -4- [ (6-ethynylbenzo [b]thien-2- 
yl) sulfonyl] -1- [ ( 5 , 6-dimethyl-4 , 5 , 6,7- 

tetrahydrooxazolo [5, 4-c] pyridazin-2-yl) carbonyl] piperazine 
4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ ( 6-hydroxy- 
4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 

(N-methylcarbamoyl) piperazine 
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4- [ (6-Ethynylbenzo [b] thien-2-yl) sulf onyl ] -1- [ (6-hydroxy- 
4,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
(N-methylcarbamoyl) piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ (6-hydroxy- 
4,5,6, 7-tetrahydrooxazolo [5, 4 -c] pyridin-2-yl } carbonyl] -2- 
[ [ (morpholin-4-yl) carbonyl]methyl] piperazine . 

4-[ ( 6-Ethynylbenzo [b] thien-2-yl ) sulf onyl ] -1- [ (6-hydroxy- 
4,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[ [ (morpholin-4-yl) carbonyl] methyl ] piperazine. 

1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -A- [ (6-hydroxy- 
4,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine. 

1- [ (6-Ethynylbenzo [b] thien-2-yl) sulf onyl] -4- [ (6-hydroxy- 
4,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 

yl) carbonyl] piperazine. 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- (2- 
cyanoethyl) -1- [ (6-hydroxy-4 , 5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridin-2-yl) carbonyl] piperazine . 

2- (2-Cyanoethyl) -4- [ ( 6-ethynylbenzo [b] thien-2- 

yl) sulf onyl] -l-[ ( 6-hydroxy-4 , 5 , 6, 7-tetrahydrooxazolo [ 5 , 4- 
c] pyridin-2-yl) carbonyl] piperazine . 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -2- [ (N,N- 
dimethylcarbamoyl) methyl] -l-[ ( 6-hydroxy-4 , 5 , 6,7- 
tetrahydrooxazolo[5, 4 -c] pyridin-2-yl ) carbonyl ] piperazine . 
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2- [ (N,N-Dimethylcarbamoyl) methyl] -4- [ (6- 
ethynylbenzo [b] thien-2-yl ) sulf onyl] -1- [ ( 6-hydroxy-4 ,5,6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine . 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [(5,6- 
dihydrobenzo [f ] isoquinolin-8-yl ) carbonyl ] piperazine 

l-[ (6-Chlorobenzo[b] thien-2-yl) sulfonyl]-4- [ (5, 6- 
dihydropyrido [ 4 , 3-f ] quinazolin-3-yl ) carbonyl ] piperazine 

8- [ [1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] piperazin-4- 
yl] carbonyl] -5, 6-dihydrobenzo [f] isoquinoline N-oxide 

3- [ [1- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] piperazin-4 
yl] carbonyl] -5, 6-dihydropyrido [4 , 3-f] quinazoline N-oxide 

1- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulfonyl]-4- [ (6- 
methanesulfonyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4 -c] pyridin-2 
yl) carbonyl] piperazine 

4- [ (6-Chlorobenzo[b]thien-2-yl) sulfonyl]-l- [ (6- 
methanesulf onyl-4 , 5,6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2 
yl) carbonyl] -2- (N-methylcarbamoyl) piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6- 
methanesulf onyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 
yl) carbonyl] -2- (morpholin-4-ylcarbonylmethyl ) piperazine 

4-[ (6-Chlorobenzo[b]thien-2-yl) sulfonyl]-2- (2- 
cyanoethyl) -1- [ ( 6-methanesulf onyl-4 , 5, 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine 

l-[ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrooxazblo [4, 5-c] pyridin-2- 
yl) carbonyl] piperazine 
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l-[ (6-Chlorobenzo [b]thien-2-yl) sulfonyl] -4- [ ( 6- 
methanesulfonyl-4, 5, 6, 7-tetrahydrooxazolo [ 5 , 4 -c] pyridin-2- 
yl) carbonyl] piperazine 

4-[ (6-Chlorobenzo[b] thien-2-yl) sulf onyl ] -1- [ (6- 
methanesulfonyl-4, 5, 6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- (N-methylcarbamoyl ) piperazine 

4-[ (6-Chlorobenzo [b]thien-2-yl) sulfonyl] -l-[ (6- 
methanesulfonyl-4, 5, 6, 7-tetrahydrooxazolo [ 5 , 4 -c] pyridin-2- 
yl) carbonyl] -2- (morpholin-4-ylcarbonylmethyl ) piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -2- (2- 
cyanoethyl) -1- [ ( 6-methanesulf onyl-4 , 5, 6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 
1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [(4,5,6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-6-yl ) carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -4- [ ( 4 , 5, 6, 7- 
tetrahydrooxazolo [5, 4-c] pyridin-6-yl) carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ (2- 
dimethylamino-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-6- 
yl) carbonyl] piperazine 

4- [ (6-Chlorobenzo [b] thiophen-2-yl ) sulfonyl] -1- [ (6- 
methyl-5-oxo-4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4 -yl ) carbonylmethyl ] piperazine 

4-[ (6-Chlorobenzo [b] thiophen-2-yl ) sulfonyl] -l-[ (6- 
methyl-5-oxo-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4 -yl) carbonylmethyl ] piperazine 
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4- [ (6-Chlorobenzo[b] thiophen-2-yl) sulfonyl]-l- [ (5-oxo- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4-[ (6-Chlorobenzo[b] thiophen-2-yl) sulf onyl ] -1- [ (5-oxo- 
4,5, 6, 7-tetrahydrooxazolo[5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[ (morpholin-4-yl ) carbonylmethyl] piperazine 

1- [ (6-Amino-4, 5, 6 , 7-tetrahydrothiazolo [ 5 , 4-c ] pyridin-2 
yl) carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2-yl ) sulfonyl] -2- 
(N-methylcarbamoyl) piperazine 

1- [ (6 -Amino- 4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2 
yl) carbonyl] -4- [ ( 6-ethynylbenzo [b] thien-2-yl ) sulfonyl] -2 
(N-methylcarbamoyl) piperazine 

1- [ (6-Amino-4,- 5, 6/7 -tetrahydrothiazolo [ 5 , 4-c ] pyridin-2- 
yl) carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2-yl ) sulf onyl] -2- 
[ [ (morpholin-4-yl) carbonyl]methyl]piperazine . 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2 
yl) carbonyl] -4- [ (6-ethynylbenzo [b] thien-2-yl ) sulf onyl ] -2- 
[ [ (morpholin-4-yl) carbonyl ] methyl] piperazine . 

1- [ (6-Amino-4, 5, 6 , 7 -tetrahydrothiazolo [ 5 , 4-c] pyridin-2 
yl) carbonyl] -4- [ (6-chlorobenzo [b] thien-2- 
yl) sulfonyl] piperazine. 

l-[ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2 
yl) carbonyl] -4- [ (6-ethynylbenzo [b] thien-2- 
yl) sulfonyl] piperazine . 
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1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2-yl) sulfonyl] -2- (2- 
cyanoethyl) piperazine . 

1- [ (6-Amino-4, 5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl) -4- [ (6-ethynylbenzo [b] thien-2- 
yl) sulfonyl] piperazine . 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4 -c] pyridin-2- 
yl) carbonyl] -4- [ (6-chlorobenzo [b] thien-2-yl) sulfonyl] -2- 
[ (N, N-dimethylcarbamoyl ) methyl ] piperazine . 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (N, N-dimethylcarbamoyl ) methyl ] -4- [ (6- 
ethynylbenzo[b] thien-2-yl) sulfonyl ] piperazine . 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ (2-methyl-4 , 5 , 6, 7- 
tetrahydropyrrolo [3, 4-c] pyridin-5-yl) carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 5-methyl-4 , 5, 6, 7- 
tetrahydropyrrolo[3, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 2-methyl-4 , 5 , 6,7- 
tetrahydropyrrolo [3, 4-c] pyridin-5-yl ) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl)methyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 5-methyl-4 , 5 , 6, 7- 
tetrahydropyrrolo [3, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl) methyl] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (2-methyl-4 , 5, 6,7- 
tetrahydropyrrolo [3, 4-c] pyridin-5-yl ) carbonyl ] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (5-methyl-4 , 5, 6,7- 
tetrahydropyrrolo [3, 4-c] pyridin-5-yl ) carbonyl ] piperazine 
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1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (2-methyl-4, 5, 6, 7- 
tetrahydropyrrolo[3, 4-c] pyridin-5-yl ) carbonyl ] -2- 
[ (morpholin-4-ylcarbonyl) methyl] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ ( 5-methyl-4 , 5, 6, 7- 
tetrahydropyrrolo [3, 4-c] pyridin-2-yl) carbonyl] -2- 

[ (morpholin-4-ylcarbonyl) methyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methoxy-4 , 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
[ (morpholin-4-ylcarbonyl ) methyl ] piperazine 

4-[ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methoxy-4 , 5 , 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl ) methyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (morpholin-4- 
ylcarbonyl) methyl] -1- [ ( 6-sulf o-4 , 5 , 6, 7- 

tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine 
4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- [ ( 6- 

sulfo-4 ,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 

yl) carbonyl] piperazine 

4-[ (5-Ethynylindol-2-yl) sulfonyl] -2- [ (morpholin-4 - 

ylcarbonyl) methyl] -1- [ (6-sulfo-4, 5, 6,7- 

tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl] -piperazine 

2- (2-Cyanoethyl) -4- [ ( 5-ethynylindol-2-yl ) sulfonyl ] -1- 
[ (6-sulfo-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 
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4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [.[ (morpholin-4- 
yl) carbonyl] methyl] -1- [ { 4 , 5, 6 , 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridazin-2-yl) carbonyl] piperazine. 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [ [ (morpholin-4- 
yl) carbonyl] methyl] -1- [ (4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridazin-2-yl) carbonyl ] piperazine . 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (5, 6-dimethyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2-yl ) carbonyl] - 
2- [ [ (morpholin-4-yl) carbonyl ] methyl ] piperazine 

1- [ (5, 6-Dimethyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridazin-2-yl) carbonyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] -2- [ [ (morpholin-4 -yl ) carbonyl ] methyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulf onyl ] -4- [ (4,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine . 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (4,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine. 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ (5, 6-dimethyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl ] piperazine 

1- [ (5, 6- Dimethyl- 4 , 5,6, 7-tetrahydrothiazolo [5,4- 
c]pyridazin-2-yl) carbonyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl]piperazine 
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4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl ) - 
1-1(4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl]piperazine. 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl) - 

1- [ (4 , 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine . 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (5, 6-dimethyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridazin-2-yl ) carbonyl] - 

2- (N-methylcarbamoyl) piperazine 

1- [ (5, 6-Dimethyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridazin-2-yl) carbonyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] -2- (N-methylcarbamoyl ) piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N , N— 
dimethylcarbamoyl) methyl] -1- [(4,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine . 

2- [ (N,N-Dimethylcarbamoyl) methyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] -1- [ (4,5,6, 7-tetrahydrothiazolo [ 5 , 4- 

c] pyridazin-2-yl ) carbonyl ] piperazine . 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N,N- 
dimethylcarbamoyl ) methyl ] -1- [ (5, 6-dimethyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5, 4 -c] pyridazin-2-yl ) carbonyl] piperazine 

2- [ (N,N-Dimethylcarbamoyl)methyl] -1- [ (5, 6-dimethyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2-yl) carbonyl] - 
4- [ (5-ethynylindol-2-yl) sulfonyl ] piperazine 



4- [ (5-Chloroindol-2-yl) sulf onyl ] -2- ( 2-cyanoethyl ) -1- 
[(4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine . 

2- (2-Cyanoethyl) -4- [ ( 5-ethynylindol-2-yl ) sulfonyl] -1- 
5 [(4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridazin-2- 

yl) carbonyl] piperazine . 

4- [ (5-Chloroindol-2-yl) sulf onyl ] -2- ( 2-cyanoethyl ) -1- 
[ (5, 6-dimethyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridazin- 
2-yl) carbonyl] piperazine 
10 2- (2-Cyanoethyl) -1- [ (5, 6-dimethyl-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridazin-2-yl ) carbonyl] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- (N- 
15 methylcarbamoyl) piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- (N- 
methylcarbamoyl ) piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5, 6, 7- 
20 tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ (morpholin-4-yl) carbonyl ] methyl ] piperazine. 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ [ (morpholin-4-yl) carbonyl ] methyl ] piperazine . 
25 1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 6-hydroxy-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine . 
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1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ ( 6-hydroxy-4 , 5 , 6, 7 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine . 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- ( 2-cyanoethyl ) -1- [ (6 
hydroxy-4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
5 yl) carbonyl] piperazine. 

2- (2-Cyanoethyl) -4- [ ( 5-ethynylindol-2-yl ) sulfonyl] -1- 
[ (6-hydroxy-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl]piperazine. 

4-[ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N,N- 
10 dimethylcarbamoyl) methyl] -1- [ ( 6-hydroxy-4 , 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine . 

2- [ (N, N-Dimethylcarbamoyl ) methyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5, 6, 7 -tetrahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl ) carbonyl] piperazine . 
15 1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 

yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] -2- (N- 
methylcarbamoyl) piperazine 

1- [ (6-Amino-4, 5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulfonyl] -2- (N- 
20 methylcarbamoyl ) piperazine 

1- [ (6-Amino-4, 5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] -2- 
[ [ (morpholin-4-yl) carbonyl] methyl ] piperazine . 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
25 yl) carbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulfonyl] -2- 
[ [ (morpholin-4-yl) carbonyl ] methyl ] piperazine . 
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1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulf onyl ] piperazine . 

1- [ ( 6-Amino-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulf onyl] piperazine . 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] -2- (2- 
cyanoethyl) piperazine. 

1- [ (6-Amino-4, 5, 6, 7-tet rahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl ) -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] piperazine. 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] -2- [ (N , mi- 
dline thy 1 carbamoyl ) methyl ] piperazine . 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4 -c] pyridin-2- 
yl) carbonyl] -2- [ (N , N -dimethyl carbamoyl ) methyl ] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] piperazine. 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ [ (morpholin-4- 
yl) carbonyl] methyl] -1- [(4,5, 6, 7-tetrahydrooxazolo [5, 4- 
c] pyridazin-2-yl) carbonyl] piperazine . 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [ [ (morpholin-4- 
yl ) carbonyl ] methyl ] -1- [ ( 4 , 5, 6, 7-tetrahydrooxazolo [5,4- 
c]pyridazin-2-yl) carbonyl] piperazine. 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (5, 6-dimethyl- 
4,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2-yl ) carbonyl] -2- 
[ [ (morpholin-4-yl) carbonyl ] methyl ] piperazine 
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1- [ (5, 6-Dimethyl-4 ,5,6, 7-tetrahydrooxazolo [ 5 , 4- 
c]pyridazin-2-yl)carbonyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl]-2- [ [ (morpholin-4-yl) carbonyl] methyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [(4,5, 6, 7- 
tetrahydrooxazolo [5, 4-c] pyridazin-2-yl ) carbonyl ] piperazine . 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (4, 5, 6, 7- 
tetrahydrooxazolo [5, 4-c] pyridazin-2-yl) carbonyl] piperazine. 

1- [ (5-Chloroindol-2-yl) sulf onyl ] -4 - [ (5, 6-dimethyl- 
4,5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine 

1- [ (5, 6-Dimethyl-4, 5, 6, 7-tetrahydrooxazolo [ 5, 4- 
c]pyridazin-2-yl) carbonyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl ) - 
1- [ (4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine. 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl ) - 
1- [ (4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine . 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (5, 6-dimethyl- 
Ar 5f 6 f 7-tetrahydrooxazolo [5, 4-c] pyridazin-2-yl ) carbonyl] -2- 
(N-methylcarbamoyl) piperazine 

1- [ (5, 6-Dimethyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4- 
c] pyridazin-2-yl) carbonyl] -4- [ (5-ethynylindol-2- 
yl) sulfonyl] -2- (N-methylcarbamoyl ) piperazine 
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4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N,N- 
dimethylcarbamoyl) methyl] -1- [(4,5,6,7- 

tetrahydrooxazolo[5, 4-c] pyridazin-2-yl ) carbonyl ] piperazine . 

2- [ (N,N-Dimethylcarbamoyl) methyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] -1- [(4,5, 6, 7-tetrahydrooxazolo [ 5, 4-c] pyridazin- 
2-yl) carbonyl] piperazine. 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N,N- 
dimethylcarbamoyl) methyl] -1- [ (5, 6-dimethyl-4 , 5 , 6,7- 
tetrahydrooxazolo [5, 4-c] pyridazin-2-yl) carbonyl] piperazine 

2 - [ (N,N-Dimethylcarbamoyl) methyl] -1- [ (5, 6-dimethyl- 
4fb/ 6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2-yl) carbonyl] -4- 
[ (5-ethynylindol-2-yl) sulfonyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- 
[(4,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine. 

2- (2-Cyanoethyl) -4- [ (5-ethynyllndol-2-yl) sulfonyl] -1- 
[(4,5,6, 7-tetrahydrooxazolo [5, 4-c] pyridazin-2- 
yl) carbonyl] piperazine. 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- 
[ (5, 6-dimethyl-4, 5, 6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridazin-2- 
yl) carbonyl] piperazine 

2- (2-Cyanoethyl) -1- [ (5, 6-dimethyl-4 , 5 , 6,7- 
tetrahydrooxazolo [5, 4-c] pyridazin-2-yl ) carbonyl ] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] piperazine 
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4- [ (5-Chloroindol-2-yl) sulf onyl] -1- [ ( 6-hydrbxy-4 , 5 , 6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl) carbonyl] -2- (N- 
methylcarbamoyl) piperazine 

4- [ ( 5-Ethynylindol-2-yl) sulf onyl] -1- [ ( 6-hydroxy-4 ,5,6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- (N- 
methylcarbamoyl) piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-hydroxy-4 , 5 , 6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ [ ( m0 rpholin-4-yl)carbonyl]methyl]piperazine. 

4-[ (5-Ethynylindol-2-yl) sulfonyl] -l-[ ( 6-hydroxy-4 , 5, 6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ [ (morpholin-4-yl)carbonyl]methyl] piperazine. 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 6-hydroxy-4 , 5 , 6, 7- 
tetrahydrooxazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine. 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (6-hydroxy-4 ,5,6,7- 
tetrahydrooxazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine. 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- [ (6- 
hydroxy-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine. 

2- (2-Cyanoethyl) -4- [ (5-ethynylindol-2-yl) sulfonyl] -1- 
[ (6-hydroxy-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piperazine . 

4-[ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N,N- 
dimethylcarbamoyl) methyl] -1- [ ( 6-hydroxy-4 ,5,6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine. 
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2- [ (N, N-Dimethylcarbamoyl ) methyl] -4- [ ( 5-ethynylindol-2- 
yl) sulf onyl] -1- [ ( 6-hydroxy-4 ,5,6, 7-tetrahydrooxazolo [5,4- 
c] pyridin-2-yl) carbonyl] piperazine . 

1- [ (5-Chloroindol-2-yl) sulfonyl]-4- [ (5, 6- 
5 dihydrobenzo [f ] isoquinolin-8-yl ) carbonyl] piperazine 

1- [ (5, 6-Dihydrobenzo [f ] isoquinolin-8-yl ) carbonyl] -4- [ (5- 
ethynylindol-2-yl) sulf onyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ (5, 6- 
dihydropyrido [4, 3-f ] quinazolin-3-yl ) carbonyl ] piperazine 
10 1- [ (5, 6-Dihydropyrido [4, 3-f] quinazolin-3-yl ) carbonyl] -4- 

[ ( 5-ethynylindol-2-yl ) sulf onyl ] piperazine 

8- [ [1- [ (5-Chloroindol-2-yl) sulf onyl] piperazin-4- 
yl] carbonyl] -5, 6-dihydrobenzo [ f ] isoquinoline N-oxide 
8- [ [1- [ ( 5-Ethynylindol-2-yl ) sulf onyl ] piperazin-4 - 
15 yl ] carbonyl ] -5 , 6-dihydrobenzo [ f ] isoquinoline N-oxide 

3- [ [1- [ (5-Chloroindol-2-yl) sulfonyl] piper a z in- 4- 

yl] carbonyl] -5, 6-dihydropyrido [4 , 3-f] quinazoline N-oxide 

3- [ [1- [ (5-Ethynylindol-2-yl) sul f onyl ] piperazin-4 - 
yl] carbonyl] -5, 6-dihydropyrido [4 , 3-f] quinazoline N-oxide 
20 1- [ (5-Chloroindol-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5, 6,7- 

tetrahydrooxazolo [4 , 5-c] pyridin-2-yl ) carbonyl] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrooxazolo [4, 5-c] pyridin-2-yl ) carbonyl] piperazine 
1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ (6-oxo-4, 5, 6,7- 
25 tetrahydrobenzothiazol-2-yl) carbonyl] piperazine 
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1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ < 6-hydroxyimino- 
4f 5# 6,7-tetrahydrobenzothiazol-2-yl) carbonyl ] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 6-hydroxy-4 , 5 , 6,7 
tetrahydrobenzothiazol-2-yl) carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -A- [ ( 6-ethylenedioxy- 
4,5,6, 7-tetrahydrobenzothiazol-2-yl) carbonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ (4,5,6, 7- 
tetrahydrothiazolo [5, 4-c] furan-2-yl) carbonyl] piperazine 

1- [ (6-Acetoxy-4, 5, 6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl ] piperazine 
l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ { 6-methoxy-4 , 5, 6, 7- 
tetrahydrobenzothiazol-2-yl) carbonyl] piperazine 

1- [ (6-Amino-4, 5, 6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl ] piperazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -4- [ ( 6-dimethylamino- 
4,5, 6, 7-tetrahydrobenzothiazol-2-yl) carbonyl ] piperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ [6- (pyrrolidin-1- 
yl) -4, 5, 6, 7-tetrahydrobenzothiazol-2-yl] carbonyl] piperaz 
l-[ {6-Acetylamino-l-4, 5, 6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] piperazine 
1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (6-oxo-4, 5, 6,7- 
tetrahydrobenzothiazol-2-yl) carbonyl] piperazine 

l-[ (5-Ethynylindol-2-yl) sulfonyl] -4- [ ( 6-hydroxyimino- 
4,5,6, 7-tetrahydrobenzothiazol-2-yl) carbonyl ] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ ( 6-hydroxy-4 , 5 , 6 
tetrahydrobenzothiazol-2-yl) carbonyl] piperazine 



1- [ (6-Ethylenedioxy-4, 5, 6, 7-tetrahydrobenzothiazol-2- 
yDcarbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulf onyl ] piperazine 

1-t (5-Ethynylindol-2-yl) sulfonyl]-4- [ (4,5,6,7- 
tetrahydrothiazolo[5, 4-c] furan-2-yl ) carbonyl ] piperazine 

1- [ ( 6-Acetoxy-4 ,5,6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulf onyl ] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl]-4- [ ( 6-methoxy-4 , 5 , 6, 7- 
tetrahydrobenzothiazol-2-yl) carbonyl] piperazine 

1- [ ( 6-Amino-4 ,5,6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulf onyl ] piperazine 
1- [ (6-Dimethylamino-4, 5, 6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulf onyl ] piperazine 

4-[ (5-Ethynylindol-2-yl) sulf onyl ] -1- [ [ 6- (pyrrolidin-1- 
yl) -4,5, 6, 7-tetrahydrobenzothiazol-2-yl] carbonyl] piperazine 

1- [ (6-Acetylamino-4, 5, 6, 7-tetrahydrobenzothiazol-2- 
yl) carbonyl] -4- [ ( 5-ethynylindol-2-yl ) sulf onyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl ] -1- [ ( 6-methyl-5-oxo- 
4,5, 6,7-tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-5-oxo- 
4,5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (morpholin-4- 
yl) carbonylmethyl] -1- [ (5-oxo-4 , 5, 6,7- 

tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl] piperazine 



208 



4- [ (5-Chloroindol-2-yl) sulf onyl] -2- [ (morpholin-4- 
yl) carbonylmethyl] -1- [ (5-oxo-4, 5, 6, 7-tetrahydrooxazolo [5, 4 
c]pyridin-2-yl)carbonyl]piperazine 

l-[ (5-Chloroindol-2-yl)sulfonyl]-4-[ (4,5,6,7- 
tetrahydrothieno[3,2-b]pyridin-2-yl)carbonyl]piperazine 

1- [ (5-Chloroindol-2-yl) sulf onyl] -4- [ (4-methyl-4 ,5,6,7- 
tetrahydrothieno[3,2-b]pyridin-2-yl)carbonyl]piperazine 

1- [ (5-chloroindol-2-yl) sulfonyl] -4- [ (thieno [3, 2- 
b]pyridin-2-yl)carbonyl]piperazine 

2- [ [4- [ (5-Chloroindol-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] thieno [3, 2-b] pyridine N-oxide 

l-[ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (4,5, 6,7- 
tetrahydrothieno [3, 2-b] pyridin-2-yl) carbonyl] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (4-methyl-4 ,5,6,7 
tetrahydrothieno [3, 2-b] pyridin-2-yl) carbonyl] piperazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (thieno [3, 2- 
b] pyridin-2-yl ) carbonyl] piperazine 

2- [ [4- [ (5-Ethynylindol-2-yl) sulf onyl ] piperazin-1- 
yl] carbonyl] thieno [3, 2-b] pyridine N-oxide 

4- [ ( 5 -Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- 
[ (4, 5, 6,7-tetrahydrothieno[3,2-b]pyridin-2- 
yl) carbonyllpiperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- [ 
methyl-4, 5, 6, 7-tetrahydrothieno [3, 2-b] pyridin-2- 
yl ) carbonyl ] piperazine 
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4- [ (5-Chloroindol-2-yl) sulfonyl] -2- ( 2-cyanoethyl ) -1- 
[ (thieno[3,2-b]pyridin-2-yl)carbonyl]piperazine 

2- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2- 
cyanoethyl) P iperazin-l-yl]carbonyl]thieno[3,2-b]pyridine N- 

oxide 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- 
[ (4,5,6, 7-tetrahydrothieno[3,2-b]pyridin-2- 
yl) carbonyl]piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- 
[ ( 4-methyl-4,5,6,7-tetrahydrothieno[3,2-b]pyridin-2- 

yl) carbonyl]piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- 
[( thieno[3,2-b] P yridin-2^ y l)carbonyl]piperazine 

2 - [ [4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- 
(cyanoethyl)pi P erazin-l-yl]carbonyl]thieno[3,2-b]pyridine 

N-oxide 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ (4,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-6-yl)carbonyl]pi P erazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ (4, 5, 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-6-yl)carbonyl] P iperazine 

l-[ (5-Chloroindol-2-yl) sulfonyl] -4- [ (4, 5, 6,7- 
tetrahydrooxazolo[5,4-c]pyridin-6-yl)carbonyl]pi P erazine 

1- [ (5-Ethynylindol-2-yl) sulfonyl] -4- [ ( 4 , 5 , 6 , 7- 
tetrahydrooxazolo[5,4-c]pyridin-6-yl)carbonyl]piperazine 
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1- [ (5-Chloroindol-2-yl) sulf onyl] -4- [ (2-dimethylamino- 
4/5/6/7 _tetrahydrothiazolo[5 / 4-c]pyridin-6- 
yl) carbonyl] piperazine 

1- [ (2-Dimethylamino-4 , 5, 6, 7-tetrahydrothiazolo [ 5, 4- 
c]pyridin-6-yl) carbonyl] -4- [ ( 5-ethynylindol-2- 

yl) sulf onyl] piperazine 

l- [( 5-Ethynylindol-2-yl)sulfonyl]-4-[(6-methylsulfonyl- 

4f5f 6 , 7 _tetrahydrothiazolo[5,4-c]pyridin-2- 

yl) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulf onyl] -1- [ ( 6-methylsulf onyl 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2 
(N-methylcarbamoyl) piperazine 

4- [ (5-Ethynyiindol-2^1) sulf onyl] -1- [ ( 6-methylsulf onyl 
4 , 5 , 6, 7-tetrahydrothiazolo [5, 4-c] P yridin-2-yl ) carbonyl] -2 
(morpholin-4-ylcarbonylmethyl) piperazine 

2- (2-Cyanoethyl) -4- [ ( 5-ethynylindol-2-yl ) sulf onyl ] -1- 
[(6-methylsulfonyl-4,5,6,7-tetrahydrothiazolo[5,4- 
c]pyridin-2-yl) carbonyl] piperazine 

1- [ (5-Chloroindol-2-yl) sulf onyl] -4- [ ( 6-methylsulf onyl- 
4 f 5 f 6# 7_tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -1" [ ( 6-methylsulf onyl 
4/5/6 , 7 -tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] -2 
(N-methylcarbamoyl ) piperazine 
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4- [ ( 5-Chloroindol-2-yl) sulf onyl] -1- [ ( 6-methylsulf onyl- 
4/5 , 6/7 _tetrahydrooxazolo [5, 4-c]pyridin-2-yl) carbonyl] -2- 
(morpholin-4-ylcarbonylmethyl) piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl ) -1- [ (6- 
me thylsulfonyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c]pyridin-2- 

yl) carbonyl]piperazine 

l_ [( 5-Ethynylindol-2-yl)sulfonyl]-4-[(6-methylsulfonyl- 

Af 5f 6/ 7 _tetrahydrooxazolo[5, 4 -c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- (N-methylcarbamoyl ) - 
1- [ (6-methylsulfonyl-4, 5, 6, 7-tetrahydrooxazolo [ 5, 4- 
c] pyridin-2-yl ) carbonyl] piperazine 

4- [(5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methylsulf onyl- 
4/5/6/ 7-tetrahydrooxazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- 
(morpholin-4-ylcarbonylmethyl) piperazine 

2- (2-Cyanoethyl) -4- [ (5-ethynylindol-2-yl) sulfonyl] -1- 
[(6-methylsulfonyl-4,5 / 6,7-tetrahydrooxazolot5,4-c]pyridin- 

2-yl) carbonyl] piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ ( 6-methyl- 
4/ 5/ 6/ 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[2- (2-oxopyridin-l-yl) ethyl] piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ (6-methyl- 
4j5/6/ 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[2-(2-oxo-l, 3-oxazolan-3-yl)ethyl]piperazine 
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4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl- 
Afb/ 6/7 _ t etrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 

[2- (2-oxopyridin-l-yl) ethyl] piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- 
[ (coumarin-7-yl) oxy] ethyl] -1- [ ( 6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- 
[ (coumarin-7-yl) oxy] ethyl] -1- [ ( 6-methyl-4 ,5,6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- 
[ (cyclopropylcarbonyl) amino] ethyl] -1- t ( 6-methyl-4 ,5,6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4 _ r (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- 
[ (cyclopropylcarbonyl) amino] ethyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl) carbonyl] piperazine 

4- [ (6-Chlorobenzo [b]thien-2-yl) sulfonyl] -2- 
[ [ (cyclopropylcarbonyl) amino] methyl ] -1- [ (6-methyl-4, 5,6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- 
[[ (cyclopropylcarbonyl) amino] methyl] -1- [( 6-methyl-4 , 5,6, 7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl ] -2- (2- 
cyanoethyl) -1- [ ( 6-methyl-4 , 5 , 6 , 7-tetrahydrothiazolo [ 5, 4 - 
c]pyridin-2-yl) carbonyl] piperazine 
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4-[ (6-Chlorobenzo[b]thien-2-yl)sulfonyl]-2- (2- 
cyanoethyl)-l-[(6-methyl-4,5 / 6,7-tetrahydrooxazolo[5,4- 

c] pyridin-2-yl) carbonyl] piperazine 

4_ [ ( 6-Chlorobenzo [b] thien-2-yl )sulfonyl]-2-[ (N- 
cyanomethyl-N-methylcarbamoyl)methyl]-l-[(6-methyl-4 / 5,6 f 7- 
tetrahydrothiazolo[5,4-c] P yridin-2-yl)carbonyl]pi P erazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [ (N- 
cyanomethyl-N-methylcarbamoyl ) methyl ] -1- [ ( 6-methyl-4 ,5,6,7- 
tetrahydrooxa Z olo[5,4-c]pyridin-2- y l)carbonyl]piperazine 

2- (3-Butynyl) -4- [ ( 6-chlorobenzo [b] thien-2-yl ) sulfonyl] - 
4- [( 6-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2- 

yl) carbonyl]piperazine 

2 _ ( 3-Butynyl) -4- [ (6-chlorobenzo [b] thien-2-yl) sulfonyl] - 
4-[ (6-methyl-4,5,6,7-tetrahydrooxazolo[5,4-c]pyridin-2- 

yl) carbonyl] piperazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [ [N- (2- 
hydroxyethyl) carbamoyl] methyl] -4- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

1- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [ [N- (2- 
hydroxyethyl) carbamoyl]methyl] -4- [ (6-methyl-4, 5, 6, 7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl] P iperazine 

2- [ [N,N-Bis (2-hydroxyethyl) carbamoyl]methyl] -1- [ (6- 
chlorobenzo[b]thien-2-yl)sulfonyl]-4-[ (6-methyl-4, 5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 
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2- [ [N, N-Bis (2-hydroxyethyl) carbamoyl ] methyl ]-l- [ (6 
chlorobenzo[b]thien-2-yl)sulfonyl]-4-[(6-methyl-4 / 5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- t [N- (2- 
methoxyethyl) carbamoyl ] methyl ] -4- [ < 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

1- [ ( 6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- t [N- (2- 
methoxyethyl ) carbamoyl ] methyl ] -4 - [ ( 6-methyl-4 ,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

2- [ [N, N-Bis (2-methoxyethyl) carbamoyl ] methyl ] -1- t (6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]p y ridin-2-yl)carbonyl]piperazine 

2 - r r m r M-Bis (2-methoxyethyl) carbamoyl ] methyl ] -1- [ (6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -4- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -2- [ [N- (2- 
hydroxyethy 1 ) -N-methylcarbamoyl ] methyl ] -1- [ ( 6-methy 1- 
4 1 5/ 6/ 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl]piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl ] -2- [ [N- (2- 
hydroxyethyl)-N-methylcarbamoyl]methyl]-l-[ (6-methyl- 
4f 5f 6 ,7-tetrahydrooxazolo[5, 4-c] pyridin-2- 
yl) carbonyl]piperazine 

2-[ [N-Benzyl-N- ( 2-hydroxyethyl ) carbamoyl ] methyl ] -4 - [ (6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 
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2_[[N-Benzyl-N-(2-hydroxyethyl)carbamoyl]methyl]-4-[ (6- 

chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[2-[(morpholin-4-yl)carbonyl]ethyl]piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- [2- 
(dimethylaminocarbonyl) ethyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ ( 6-CChlorobenzo [b] thien-2-yl) sulf onyl ] -1- t ( 6-methyl- 
4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[2- [(pyrrolidin-l-yl) carbonyl] ethyl] piperazine 

_ ,„ „„i f„„„i 1 -4-r (6-chlorobenzo[b] thien-2- 

yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl] piperazine 

4- [( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -1- [( 6-methyl- 
4, 5,6, 7-tetrahydrothiazolo[5,4-c]pyridin-2-yl) carbonyl] -2- 

[2- [(morpholin-4-yl) sulfonyl] ethyl] piperazine 

2-[2-[ (t-Butoxycarbonylamino) sulf onyl] ethyl] -4- [( 6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

2- [2- t (n-Butoxycarbonylamino) sulf onyl ] ethyl ] -4- [ (6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolot5,4-c]pyridin-2-yl)carbonyl]piperazine 



216 



10 



20 



4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- 
(ethoxycarbonylamino)sulfonyl]ethyl]-l-[ (6-methyl-4, 5,6,7- 

tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [2- (Acetylamino) sulfonyl] ethyl] -4- [ (6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- (Aininosulf onylmethyl) -4- [ ( 6-chlorobenzo [b] thien-2- 
y l)sulfonyl]-l-[(6-methyl-4,5,6,7-tetrahydrothiazolo[5,4- 

c] pyridin-2-yl) carbonyl] piperazine 

4- [ ( 6-Chlorobenzo [b] thien-2-yl ) sulfonyl ] -1- [ (6-methyl- 
4,5,6,7-tetrahydrothiazolo[5,4- C ]pyridin-2-yl)carbonyl]-2- 

[ (morpholin-4-yl) sulf onylmethyl ] piperazine 

o_.,t \ cni fnnul 1 -1- f (6-methyl- 
4- [ (6-Chlorobenzo ldj tmen-^ ^x, ~ — - . 

4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl)oarbonyl]-2- 

[ (pyrrolidin-l-yl) sulf onylmethyl] piperazine 

2- [ (t-Butoxycarbonylamino) sulf onylmethyl] -4- [ (6- 

chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2- y l)carbonyl] P iperazine 

2- [ (n-Butoxycarbonylamino) sulf onylmethyl] -4- [ (6- 
chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl] P iperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- 
[{ ethoxycarbonylamino)sulfonylmethyl]-l-[(6-methyl-4,5,6,7- 

tetrah y drothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 



2- [ (Acetylamino) sulf onylmethyl] -4- [ (6- 
chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ ( 6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [3- [ (4H-5-Acetoxy-4-oxo) pyran-2-yl] propyl] -4- [ (6- 
chlorobenzo [b] thien-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- [3- [ (4H-5- 
hydroxy-4-oxo) pyran-2-yl ] propyl ] -1- [ { 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- [3- [ (4H-5- 
methoxy-4-oxo) pyran-2-yl] propyl] -1- [ (6-methyl-4, 5,6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

- .. rr, r , s- TK1 fhi an-9-v;1 \ sill f nnvll -1- 

N-metnyi-w- i 1 1 - u d-wixul^c.^^ l « j — • - j -< 

[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4 -c] pyridin-2- 
yl) carbonyl]piperazin-2-yl]acetyl]methanesulfonamide 

N-[ [4-[ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl ] -1- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothia zolo [ 5 , 4 -c] pyridin-2- 
yl)carbonyl]piperazin-2-yl]acetyl]benzenesulfonamide 

N- [2- [4- [ (6-Chlorobenzo [b] thien-2-yl ) sulf onyl] -1- [ (6- 
methyl -4,5,6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl]piperazine-2- 
yl] ethyl] trif luoromethanesulf onamide 

N-methyl-N- [2- [4- [ ( 6-chlorobenzo [b] thien-2-yl ) sulf onyl ] - 
1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl]piperazin-2- 
yl] ethyl] trif luoromethanesulf onamide 
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N- [ [4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6- 
m ethyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2- 
yl) carbonyl]piperazin-2-yl] acetyl] -N' - 
methanesulfonylhydrazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- (2,5- 
dihydro-5-oxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ (6-methyl- 
4# 5/ 6f 7 _tetrahydrothiazolo[5,4-c]pyridin-2- 
yl) carbonyl]piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- (2,5- 
dihydro-5-oxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ (6-methyl- 
4 , 5 , 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazine 

4 - [ (6-Chlorobenzo [b] thien-2-vl ) sulfonyl] -2- [2- (2-oxo-3H- 
1,2, 3, 5-oxathiadiazol-4-yl) ethyl] -1- t ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo[5,4-c] P yridin-2-yl)oarbonyl] P i P erazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- (2-oxo-3H- 
1, 2, 3, 5-oxathiadiazol-4-yl) ethyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

4- [ (6-Chlorobenzo [b] thien-2-yl ) sulfonyl] -2- [2- (2,5- 
dihydro-5-oxo-4H-l,2,4-thiadiazol-3-yl)ethyl]-l-[(6-methyl- 
4>5/ 6 , 7 _tetrahydrothiazolo[5,4-c]pyridin-2- 
yl) carbonyl]piperazine 

4- [ (6-Chlorobenzo [b] thien-2-yl) sulfonyl] -2- [2- (2,5- 
dihydro-5-oxo-4H-l,2,4-thiadiazol-3-yl)ethyl]-l-[(6-methyl- 

4/5/6/7 _tetrahydrooxazolo[5,4-c]pyridin-2- 

yl) carbonyl]piperazine 



4- [ (6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- [2- (2, 5- 
dihydro-5-thioxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ ( 6- 
methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2- 

yl) carbonyl]piperazine 

4 _ [ ( 6-Chlorobenzo [b] thien-2-yl) sulf onyl] -2- [2- (2, 5- 
dihydro-5-thioxo-4H-l,2,4-oxadiazol-3-yl)ethyl]-l-[(6- 
methyl-4,5,6 / 7-tetrahydrooxazolo[5,4-c]pyridin-2- 

yl) carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [2- (2- 
oxo-1, 3-oxazolan-3-yl) ethyl ] piperazine 

4 - [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ [6-methyl-4 ,5,6,7- 

, r . • „n „,,^4 *\ r>_9-wl ^ r.arbonvll -2- [2- (2- 
tetrahydrotfiiazoio L^, m-u j - - - 

oxo-1, 3-oxazolan-3-yl) ethyl] piperazine 

4- t (5 -Chloroindol-2-yl) sulfonyl] -l-[ (6-methyl-4, 5,6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- [2- (2-oxo- 
l,3-oxazolan-3-yl)ethyl]piperazine 



4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
trahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [2- (2- 
:opyridin-l-yl) ethyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -1- [ ( 6-methyl-4 ,5,6,7- 
.trahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- [2- (2- 
<opyridin-l-yl) ethyl] piperazine 
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4- [ ( 5 -Chloroindol-2-yl) sulf onyl] -2- [2- [ (coumarin-7- 
yl)oxy]ethyl]-l-[(6-methyl-4,5,6,7-tetrahydrothiazolo[5,4- 

c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [2- [ (couxnarin-7- 
yl) oxy] ethyl] -1- [ <6-methyl-4 , 5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -2- [2- 
[ (cyclopropylcarbonyl) amino] ethyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl] P iperazine 

4-[ (5-Chloroindol-2-yl) sulfonyl] -2- [2- 
[ (cyclopropylcarbonyl) amino] ethyl] -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrooxazolo[5,4-c] P yridin-2-yl)carbonyl] P iperazine 

. , , o ..1 > fnnv;l 1-9- 

4- [ (5-Ctiioroinaoi-^-yx; o j - j - 
[ [ (cyclopropylcarbonyl) amino] methyl] -1- [ (6-methyl-4 , 5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

4-[ (5-Chloroindol-2-yl) sulfonyl] -2- 
[ [ (cyclopropylcarbonyl) amino] methyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [2- (Aminosulf onyl) ethyl] -4- [ ( 5-chloroindol-2- 
y l ) sulfonyl]-l-[(6-methyl-4,5,6,7-tetrahydrothiazolo[5,4- 

c]pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl)sulfonyl]-l-[(6-methyl-4,5,6,7- 

tetrahydrothiazolo[5,4-c] P yridin-2-yl)carbonyl]-2-[2- 

[ (morpholin-4-yl) sulfonyl] ethyl] piperazine 
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2- [2- [ (t-Butoxycarbonylamino) sulf onyl] ethyl] -4- [ (5 
chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolot5,4-c] P yridin-2-yl)carbonyl]piperazine 

2- [2- [ (n-Butoxycarbonylamino) sulfonyl] ethyl] -4- [ (5- 

chloroindol-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [2- 
(ethoxycarbonylamino) sulf onyl] ethyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

2- [2- (Acetylamino) sulf onyl ] ethyl] -4- [ ( 5-chloroindol-2- 
yl)sulfonyl]-l-[(6-methyl-4,5,6,7-tetrahydrothiazolo[5,4- 

c]pyridin-2-yl)carbonyl]piperazine 

2- [2- (Aminosulfonyl) ethyl] -4- [ (5-ethynylindol-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4 - 
c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrothiazolo[5,4-c] P yridin-2-yl)carbonyl]-2-[2- 

[(morpholin-4-yl) sulfonyl] ethyl] piperazine 

2- [2- [ (t-Butoxycarbonylamino) sulf onyl ] ethyl] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)oarbonyl] P iperazine 

2- [2- [ (n-Butoxycarbonylamino) sulf onyl] ethyl] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] P yridin-2-yl)carbonyl] piperazine 
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2- [2- (Ethoxycarbonylamino) sulf onyl] ethyl] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] -1- [ < 6-methyl-4 , 5, 6,1- 
tetrahydrothiazolo[5 f 4-c]pyridin-2-yl)carbonyl]piperazine 

2- [2- (Acetylamino) sulf onyl] ethyl] -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl)carbonyl]piperazine 

2-(Aminosulfonylmethyl)-4-[ (5-chloroindol-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6 , 7-tetrahydrothiazolo [ 5 , 4- 
c] pyridin-2-yl ) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-yl)sulfonylmethyl]piperazine 

4- [ (S-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (pyrrolidin-l-yl) sulf onylmethyl] piperazine 

2- [ (t-Butoxycarbonylamino) sulf onylmethyl ] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [ (n-Butoxycarbonylamino) sulf onylmethyl ] -4- [ (5- 
chloroindol-2-yl) sulf onyl] -1- [ ( 6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -2- 
[ (ethoxycarbonylamino) sulf onylmethyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 
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2- [ (Acetylamino) sulf onylmethyl] -4- [ < 5-chloroindol-2- 
yl) sulf onyl] -1- [ <6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl ] piperazine 

2- (Aminosulf onylmethyl) -4- [ ( 5-ethynylindol-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-yl) sulf onylmethyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (pyrrolidin-l-yl)sulfonylmethyl] piperazine 

2-[ (t-Butoxycarbonylamino) sulf onylmethyl] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [ (n-Butoxycarbonylamino) sulf onylmethyl] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] -1- t (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [ (Ethoxycarbonylamino) sulf onylmethyl] -4- [ <5- 
ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

2- [ (Acetylamino) sulf onylmethyl ] -4 - [ ( 5-ethynylindol-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl ) carbonyl ] piperazine 
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2- [3- [ (4H-5-Acetoxy-4-oxo)pyran-2-yl]propyl] -4- [ (5- 
chloroindol-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl 3 -2- [ 3- [ ( 4H-5-hydroxy-4- 
oxo) pyran-2-yl] propyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl ] -2- [ 3- [ ( 4H-5-methoxy-4- 
oxo)pyran-2-yl]propyl]-l-[ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

N- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4f5f 6f 7_tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazin-2-yl] acetyl] -N- 
methylmethanesulf onamide 

N- [ [4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl)carbonyl]piperazin-2-yl] acetyl] benzenesulf onamide 

N _ [2- [4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
A/ 5/ 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazin-2- 
yl] ethyl] trif luoromethanesulf onamide 

N _ [2- [4- [ (5-Chloroindol-2-yl) sulf onyl] -1- [ (6-methyl- 
4f5/ 7_tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl]piperazin-2-yl] ethyl] -N- 
methyltrif luoromethanesulf onamide 

N- [ [4- f (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
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yl) carbonyl] piperazin-2-yl] acetyl] -N ' - 
methanesulf onylhydrazine 

2- [3- [ (4H-5-Acetoxy-4-oxo) pyran-2-yl ] propyl ] -4- [ (5- 
ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4 , 5, 6, 7- 
5 tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [3- [ ( 4H-5-hydroxy-4- 
oxo)pyran-2-yl] propyl] -1- t ( 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [3- [ ( 4H-5-methoxy-4- 
10 oxo) pyran-2-yl] propyl] -1- [ (6-methyl-4, 5, 6, 7- 

tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

N-methyl-N- [ [4- [ ( 5-ethynylindol-2-yl ) sulfonyl] -1- [ (6- 
methyl-4 ,5,6, 7 -tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piper a zin-2-yl] acetyl ] methanesulf onamide 
15 N- [ [4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl- 

4,5,6, 7 -tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] piper a zin-2-yl] acetyl ] benzenesulf onamide 

N- [2- [4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7 -tetrahydrothiazolo [5, 4 -c] pyridin-2- 
20 yl) carbonyl] piperazin-2- 

yl] ethyl] trif luoromethanesulf onamide 

N- [2- [4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7 -tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl ]piperazin-2-yl] ethyl] -N- 
2 5 methyl trif luoromethanesulf onamide 
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N- [ [4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] piperazin-2-yl ] acetyl] -N 1 - 
methane sulf onylhydrazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [2- (2, 5-dihydro-5- 
oxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] piperazine 
4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [2- (2 , 5-dihydro-5- 
oxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ ( 6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [2- ( 2 , 5-dihydro-5- 
oxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ ( 6-methyl-4 , 5 , 6 , 7- 
tetrahydrooxazolo[5, 4-c] pyridin-2-yl ) carbonyl ] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [2- (2, 5-dihydro-5- 
oxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] -2- [2- (2- 
oxo-3H-l, 2, 3, 5-oxathiadiazol-4-yl) ethyl ] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [2- (2- 
oxo-3H-l, 2, 3, 5-oxathiadiazol-4-yl) ethyl ] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ <6-methyl-4, 5, 6, 7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [2- (2-oxo- 
3H-1, 2, 3, 5-oxathiadiazol-4-yl) ethyl] piperazine 
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4- [ (5-Ethynylindol-2-yl) sulf onyl] -1- [ (6-methyl-4 , 5,6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- [2- (2-oxo- 
3H-1, 2, 3, 5-oxathiadiazol-4-yl)ethyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -2- [2- (2 , 5-dihydro-5- 
oxo-4H-l, 2, 4-thiadiazol-3-yl) ethyl] -1- [ (6-methyl-4, 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

2- [2- (2, 5-dihydro-5-oxo-4H-l,2, 4-thiadiazol-3-yl) ethyl] - 
4- [ (5-ethynylindol-2-yl) sulf onyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -2- [2- (2, 5-dihydro-5- 
OXO-4H-1, 2, 4-thiadiazol-3-yl) ethyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2- y l)carbonyl]piperazine 

2 - r 2 - (2, 5-Dihydro-5-oxo-4H-l,2, 4 -thiadiazol-3-yl ) ethyl] - 
4- [ (5-ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6 , 7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 
4- [ (5-Chloroindol-2-yl) sulf onyl] -2- [2- ( 2 , 5-dihydro-5- 
thioxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

2- [2- (2, 5-Dihydro-5-thioxo-4H-l, 2, 4-oxadiazol-3- 
yl) ethyl] -4- [ (5-ethynylindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6,7-tetrahydrothiazolo[5, 4-c] pyridin-2- 
yl) carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulf onyl] -2- [2- (2, 5-dihydro-5- 
thioxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 
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4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [2- (2 , 5-dihydro-5- 
thioxo-4H-l, 2, 4-oxadiazol-3-yl) ethyl] -1- t (6-methyl-4 ,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

1- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ [N- (2- 
hydroxyethyl) carbamoyl] methyl] -4- [ (6-methyl-4 ,5, 6, 7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [ [N , N-Bis (2-hydroxyethyl) carbamoyl]methyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [ [N, N-Bis (2-hydroxyethyl) carbamoyl ] methyl ] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ [N- (2- 
methoxyethyl) carbamoyl] methyl] -4- [ ( 6-methyl-4 , 5, 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ [N- (2- 
methoxyethyl) carbamoyl] methyl ] -4- [ (6-methyl-4 ,5,6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

2- [ [N, N-Bis (2-methoxyethyl) carbamoyl]methyl]-4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 , 5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

2- [ [N, N-Bis (2-methoxyethyl) carbamoyl] methyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 
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4- [ (5-Chloroindol-2-yl) sulf onyl] -2- [ [N- ( 2-hydroxyethyl ) - 
N-methylcarbamoyl] methyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ [N- (2-hydroxyethyl ) - 
N-methylcarbamoyl]methyl] -1- [ (6-methyl-4, 5, 6,7- 
tetrahydrooxazolo [5, 4-c] pyridin-2-yl) carbonyl ] piperazine 

2- [ [N-Benzyl-N- (2-hydroxyethyl) carbamoyl] methyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] piperazine 

2- [ [N-benzyl-N- (2-hydroxyethyl) carbamoyl] methyl] -4- [ (5- 
chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrooxazolot5,4-c] P yridin-2- y l)carbonyl]pi P erazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- (2-cyanoethyl) -1- [ (6- 
methyl-4,5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N-cyanomethyl-N- 
methylcarbamoyl)methyl]-l-[ (6-methyl-4,5, 6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl)carbonyl]pi P erazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [ (N-cyanomethyl-N- 
methylcarbamoyl) methyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrooxazolo[5,4-c]pyridin-2-yl)carbonyl]piperazine 

4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ (6-methyl-4 , 5,6,7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- [2- 
[ (morpholin-4-yl) carbonyl] ethyl] piperazine 



230 



4- [ (5-Chloroindol-2-yl) sulfonyl] -2- [2- 
(dimethylaminocarbonyl) ethyl] -1- [ (6-methyl-4 ,5,6,7- 
tetrahydrothiazolo[5,4-c]pyridin-2-yl) carbonyl ] piperazine 
4- [ (5-Chloroindol-2-yl) sulfonyl] -1- [ < 6-methyl-4 , 5, 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- [2- 
[ (pyridin-l-yl) carbonyl] ethyl ] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl) carbonyl] -2- [2- 
[ (morpholin-4-yl) carbonyl] ethyl ] piperazine 
4- [ (5-Ethynylindol-2-yl) sulfonyl] -2- [2- 
(dimethylaminocarbonyl) ethyl] -1- [ ( 6-methyl-4 , 5 , 6, 7- 
tetrahydrothiazolo[5, 4-c] pyridin-2-yl ) carbonyl] piperazine 

4- [ (5-Ethynylindol-2-yl) sulfonyl ]-l- [ ( 6-methyl-4 , 5 , 6 , 7- 
tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- [ 2- 
[ (pyridin-l-yl) carbonyl] ethyl ] piperazine 

2- (3-Butynyl) -4- [ ( 5-chlorolndol-2-yl ) sulfonyl] -4- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] piperazine 

2- (3-Butynyl) -4- [ ( 5-chloroindol-2-yl ) sulfonyl] -4- [ (6- 
methyl-4 ,5, 6, 7-tetrahydrooxazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ (6-Chloro-3-hydroxybenzo [b] thien-2-yl) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl)methyl]piperazine 
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4- [ ( 6-Chloro-3-hydroxybenzo [b] thien-2-yl ) sulfonyl] -1- 
[ ( 6-methyl-4 , 5,6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl)methyl]piperazine 
4- [ ( 6-Chloro-3-hydroxybenzo [b] thien-2-yl ) sulfonyl] -1- 
5 [ ( 6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 

yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl ) piperazine 

4- [ ( 6-Chloro-3-hydroxybenzo [b] thien-2-yl) sulfonyl] -1- 
[ (6-methyl-4 ,5, 6, 7-tetrahydrooxazolo [ 5, 4-c3 pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl) piperazine 
10 4- [ (6-Chloro-3-hydroxybenzo [b] thien-2-yl) sulfonyl]-l- 

[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl) piperazine 

4- [ ( 6-Chloro-3-hydroxybenzo [b] thien-2-yl ) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrooxazolo [ 5, 4-c] pyridin-2- 
15 yl) carbonyl] -2- (2-cyanoethyl) piperazine 

4- [ (3-Acetyl-6-chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl)methyl]piperazine 
4- [ (3-Acetyl-6-chlorobenzo [b] thien-2-yl ) sulfonyl] -1- [ ( 6- 
20 methyl-4 ,5,6, 7-tetrahydrooxazolo [ 5 , 4 -c] pyridin-2- 

yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl) methyl] piperazine 

4- [ (3-Acetyl-6-chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ (6- 
methyl-4 , 5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl) piperazine 
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4- [ (3-Acetyl-6-chlorobenzo[b] thien-2-yl) sulfonyl] -1- [ ( 6- 
methyl-4, 5,6, 7-tetrahydrooxazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl ) piperazine 

4_ [ (3-Acetyl-6-chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ ( 6- 
5 methyl-4 ,5,6, 7-tetrahydrothiazolo [ 5 , 4 -c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl ) piperazine 

4 _ [ (3-Acetyl-6-chlorobenzo [b] thien-2-yl) sulfonyl] -1- [ ( 6- 
methyl-4, 5,6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl ) piperazine 
10 4-[ (6-Chloro-3- (hydroxymethyl) benzo [b]thien-2- 

yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyl ) methyl ] piperazine 

4- [ ( 6-Chloro-3- ( hydroxymethyl ) benzo [b] thien-2- 
15 yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrooxazolo [ 5, 4- 

c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyl) methyl] piperazine 

4- [ (6-Chloro-3- (hydroxymethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6 , 7-tetrahydrothiazolo [5,4- 
20 c] pyridin-2-yl) carbonyl] -2- (N-- 

dimethylcarbamoylmethyl ) piperazine 

4- [ (6-Chloro-3- (hydroxymethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7-tetrahydrooxazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- (N,N- 
25 dimethylcarbamoylmethyl ) piperazine 
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4- [ (6-Chloro-3- (hydroxymethyl ) benzo [b] thien-2- 
yl) sulfonyl]-l-[ (6-methyl-4,5, 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl)carbonyl]-2-(2-cyanoethyl)piperazine 

4- [ (6-Chloro-3- (hydroxymethyl ) benzo [b] thien-2- 
yl) sulf onyl] -1- [ (6-methyl-4, 5, 6 , 7-tetrahydrooxazolo [ 5 , 4 - 
c]pyridin-2-yl) carbonyl] -2- (2-cyanoethyl ) piperazine 

4- [ ( 6-Chloro-3- (N, N-dimethylaminomethyl ) benzo [b] thien-2- 
yl) sulfonyl]-l- [ ( 6-methyl-4 , 5 , 6, 7-tetrahydrothiazolo [ 5, 4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyl)methyl] piperazine 

4- [ (6-Chloro-3- (N, N-dimethylaminomethyl) benzo [b] thien-2- 
yl) sulf onyl] -1- [ (6-methyl-4, 5, 6 , 7-tetrahydrooxazolo [ 5 , 4 - 
clpyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyl) methyl] piperazine 

4- [ (6-Chloro-3- (N , N-dimethylaminomethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- (N,N- 
dimethylcarbamoylmethyl) piperazine 

4- [ (6-Chloro-3- (N , N-dimethylaminomethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- (N,N- 
dimethylcarbamoylmethyl) piperazine 

4- [ ( 6-Chloro-3- (N, N-dimethylaminomethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4 ,5,6, 7-tetrahydrothiazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- ( 2-cyanoethyl ) piperazine 
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4- [ ( 6-Chloro-3- (N, N-dimethylaminomethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4,5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- (2-cyanoethyl ) piperazine 

4- [ ( 6-Chloro-3- (cyanomethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4 ,5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyl) methyl ] piperazine 

4- [ ( 6-Chloro-3- (cyanomethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyl) methyl] piperazine 

4- [ ( 6-Chloro-3- (cyanomethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7 -tetrahydrothiazolo [ 5 , 4 - 
c]pyridin-2-yl) carbonyl] -2- (N,N- 
dimethylcarbamoylmethyl ) piperazine 

4- [ (6-Chloro-3- (cyanomethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5, 6, 7-tetrahydrooxazolo [5, 4- 
c]pyridin-2-yl) carbonyl] -2- (N,N- 
dimethylcarbamoylmethyl ) piperazine 

4- [ (6-Chloro-3- (cyanomethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5,6, 7-tetrahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- ( 2-cyanoethyl ) piperazine 

4- [ (6-Chloro-3- ( cyanomethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6 , 7-tetrahydrooxazolo [ 5 , 4 - 
c]pyridin-2-yl) carbonyl] -2- (2-cyanoethyl ) piperazine 
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4- [ ( 6-Chloro-3- (carbamoylmethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5,4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4 - 
ylcarbonyl) methyl] piperazine 

4- [ ( 6-Chloro-3- ( carbamoylmethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrooxa zolo [ 5 , 4 - 
c] pyridin-2-yl) carbonyl] -2- [ (morpholin-4 - 
ylcarbonyl) methyl] piperazine 

4- [ ( 6-Chloro-3- ( carbamoylmethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6 , 7-tet rahydrothiazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- (N,N- 
dimethylcarbamoylmethyl) piperazine 

4- [ ( 6-Chloro-3- (carbamoylmethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tet rahydrooxazolo [5, 4- 
c] pyridin-2-yl ) carbonyl] -2- (N, N- 
dimethylcarbamoylmethyl) piperazine 

4- [ ( 6-Chloro-3- (carbamoylmethyl) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4- 
c] pyridin-2-yl) carbonyl] -2- ( 2-cyanoethyl ) piperazine 

4- [ (6-Chloro-3- ( carbamoylmethyl ) benzo [b] thien-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5,6, 7-tetrahydrooxa zolo [5, 4- 
c] pyridin-2-yl) carbonyl] -2- ( 2-cyanoethyl ) piperazine 

4- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -1- [ ( 6-methyl- 
4,5, 6, 7-tet rahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl)methyl] piperazine 
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4- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4^ 5/ 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-ylcarbonyl) methyl] piperazine 

4- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -1- [ (6- 
hydroxymethyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl ) methyl ] piperazine 

1- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -4- [ (6- 
hydroxymethyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] piperazine 

4- [ <5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
(N, N-dimethylcarbamoylmethyl) piperazine 

4- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -1- [ (6-methyl 
4,5,6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- 
(N, N-dimethylcarbamoylmethyl) piperazine 

4- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -1- [ (6-methyl 
4, 5, 6, 7-tetrahydrooxazolo [5, 4 -c ] pyridin-2-yl ) carbonyl ] -2- 
(2-cyanoethyl) piperazine 

4- [ (5-Chloro-3-hydroxyindol-2-yl) sulfonyl] -1- [ (6-methyl 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
(2-cyanoethyl) piperazine 

4_ [ (3-Acetyl-5-chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrooxazolo [5, 4 -c] pyridin-2-yl ) carbonyl ] -2- 
[ (morpholin-4-ylcarbonyl) methyl] piperazine 
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4- [ (3-Acetyl-5-chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4 -ylcarbonyl) methyl ] piperazine 

4- [ (3-Acetyl-5-chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
5 4,5, 6, 7-tetrahydrooxazolo [5, 4-c ] pyridin-2-yl ) carbonyl] -2- 
(N, N-dimethylcarbamoylmethyl ) piperazine 

4 _ [ (3-Acetyl-5-chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
(N, N-dimethylcarbamoylmethyl ) piperazine 
10 4- [ (3-Acetyl-5-chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 

4,5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl ] -2- 
(2-cyanoethyl) piperazine 

4_ [ (3-Acetyl-5-chloroindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5, 6, 7-tetrahydrothiazolo [5, 4 -c ] pyridin-2-yl ) carbonyl] -2- 
15 (2-cyanoethyl) piperazine 

4- [ (5-Chloro-3- (hydroxymethyl ) indol-2-yl ) sulfonyl ] -1- 
[ (6-methyl-4, 5,6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl ) methyl ] piperazine 

4- [ (5-Chloro-3- (hydroxymethyl) indol-2-yl) sulfonyl] -1- 
20 [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 

yl) carbonyl] -2- [ (morpholin-4 -ylcarbonyl ) methyl ] piperazine 

4- [ (5-Chloro-3- (hydroxymethyl) indol-2-yl) sulfonyl] -1- 
[ ( 6-methyl-4 , 5,6, 7-tetrahydrooxazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl ) piperazine 
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4- [ (5-Chloro-3- (hydroxymethyl ) indol-2-yl ) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl ) piperazine 

4- [ (5-Chloro-3- (hydroxymethyl ) indol-2-yl ) sulfonyl ] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl) piperazine 

4- [ (5-Chloro-3- (hydroxymethyl) indol-2-yl ) sulfonyl ] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl ) piperazine 

4- [ (5-Chloro-3- (N , N-dimethy laminomethy 1 ) indol-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6, 7-tetrahydrooxazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyl) methyl] piperazine 

4_ [ (5-chloro-3- (N , N-dimethylaminomethyl ) indol-2- 
yl) sulfonyl] -1- [ ( 6-methyl-4 , 5 , 6 , 7-tetrahydrothiazolo [ 5 , 4 - 
c] pyridin-2-yl) carbonyl] -2- [ (morpholin-4- 
ylcarbonyDmethyl] piperazine 

4- [ (5-Chloro-3- (N , N-dimethylaminomethyl ) indol-2- 
yl) sulfonyl]-l-[ ( 6-methyl-4 , 5 , 6 , 7-tetrahydrooxazolo [ 5 , 4- 
c]pyridin-2-yl) carbonyl] -2- (N, N- 
dimethylcarbamoylmethyl) piperazine 

4- [ (5-Chloro-3- (N, N-dimethylaminomethyl ) indol-2- 
yl) sulfonyl] -1- [ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4 - 
c]pyridin-2-yl) carbonyl] -2- (N, N- 
dimethylcarbamoylmethyl) piperazine 
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4- [ (5-Chloro-3- (N, N-dimethylaminomethyl) indol-2- 
yl) sulfonyl]-l-t ( 6-methyl-4 , 5 , 6, 7-tetrahydrooxazolo [ 5 , 4- 
c]pyridin-2-yl)carbonyl]-2-(2-cyanoethyl)piperazine 
4- [ (5-Chloro-3- (N, N-dimethylaminomethyl ) indol-2- 
yl) sulfonyl]-l-[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4- 
c] pyridin-2-yl) carbonyl] -2- ( 2-cyanoethyl ) piperazine 

4- [ (5-Chloro-3- (cyanomethyl ) indol-2-yl) sulfonyl] -1- [ (6- 
methyl-4 , 5, 6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4 -ylcarbonyl ) methyl ] piperazine 

4- [ (5-Chloro-3- ( cyanomethyl ) indol-2-yl ) sulfonyl] -1- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4 -ylcarbonyl ) methyl] piperazine 

4- [ (5-Chloro-3- (cyanomethyl) indol-2-yl) sulfonyl] -1- [ (6- 
methyl-4 , 5, 6 , 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl ) piperazine 

4- [ (5-Chloro-3- (cyanomethyl) indol-2-yl ) sulfonyl ] -1- [ (6 
methyl-4, 5, 6 , 7-tetrahydrothiazolo [ 5 , 4 -c] pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl ) piperazine 

4- [ (5-Chloro-3- (cyanomethyl) indol-2-yl) sulfonyl] -1- [ (6 
methyl-4, 5, 6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl ) piperazine 

4- [ (5-Chloro-3- (cyanomethyl) indol-2-yl) sulfonyl] -1- [ (6 
methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl ) piperazine 
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4 _ [ (5-Chloro-3- (carbamoylmethyl ) indol-2-yl) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl ) methyl ] piperazine 

4- [ (5-Chloro-3- (carbamoylmethyl) indol-2-yl) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-ylcarbonyl) methyl ] piperazine 

4- [ (5-Chloro-3- ( carbamoylmethyl ) indol-2-yl ) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrooxazolo [ 5, 4 -c] pyr idin-2- 
yl) carbonyl] -2- (N , N -dimethyl carbamoylmethyl ) piperazine 

4- [ (5-Chloro-3- ( carbamoylmethyl ) indol-2-yl ) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- (N, N-dimethylcarbamoylmethyl) piperazine 

4- [ (5-Chloro-3- (carbamoylmethyl) indol-2-yl) sulfonyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrooxazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] -2- ( 2-cyanoethyl ) piperazine 

4- [ (5-Chloro-3- (carbamoylmethyl) indol-2-yl) sulf onyl] -1- 
[ (6-methyl-4, 5, 6, 7-tetrahydrothiazolo [ 5, 4-c] pyridin-2- 
yl) carbonyl] -2- (2-cyanoethyl) piperazine 

4- [ (5-Chloro-l-hydroxyindol-2-yl) sulfonyl] -1- [ (6-methyl 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyr idin-2-yl) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4- [ (5-Chloro-l-hydroxyindol-2-yl) sulfonyl] -1- [ (6-methyl 
4,5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl ] piperazine 
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4- [ (5-Chloro-l-methoxyindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrothiazolo [5, 4-c] pyridin-2-yl ) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl ] piperazine 

4- [ (5-Chloro-l-methoxyindol-2-yl) sulfonyl] -1- [ (6-methyl- 
4,5,6, 7-tetrahydrooxazolo[5, 4-c] pyridin-2-yl) carbonyl] -2- 
[ (morpholin-4-yl) carbonylmethyl] piperazine 

4- [4- [ (6-Chloro-l-hydroxyindol-2-yl) sulfonyl] -1- [ (6- 
methyl-4, 5, 6, 7-tetrahydrothiazolo [5, 4 -c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-yl ) carbonylmethyl ] piperazine 

4- [4- [ ( 6-Chloro-l-hydroxyindol-2-yl) sulfonyl] -1- [ ( 6- 
methyl-4 , 5, 6, 7-tetrahydrooxazolo [ 5 , 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4 -yl ) carbonylmethyl ] piperazine 

4- [4- [ ( 6-chloro-l-methoxyindol-2-yl) sulfonyl] -1- [ (6- 
methyl-4, 5, 6 , 7 -tetrahydrothia zolo [ 5 , 4 -c ] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-yl ) carbonylmethyl] piperazine 

4- [4- [ ( 6-Chloro-l-methoxyindol-2-yl) sulfonyl] -1- [ ( 6- 
methyl-4, 5, 6, 7-tetrahydrooxazolo [5, 4-c] pyridin-2- 
yl) carbonyl] -2- [ (morpholin-4-yl) carbonylmethyl] piperazine 

In the present invention, in addition to the above- 
exemplified compounds, salts thereof and solvates thereof 
can be mentioned as preferred examples. 

The process for the preparation of the sulfonyl de- 
rivative of the present invention will next be described. 

The sulfonyl derivative or salt thereof, or solvate 
thereof according to the present invention can be prepared 
by using general, conventionally-known chemical processes 



in combination. Typical synthesis processes will be de- 
scribed subsequently. 

Upon synthesis of the sulfonyl derivative of the pres- 
ent invention, when it is necessary to protect a substitu- 
ent such as nitrogen atom, hydroxyl group or carboxyl 
group, it may be protected with an ordinary, convention- 
ally-known protecting group which can be removed as needed. 
Such a protecting group can be removed at need by the syn- 
thesis process ordinarily employed in the organic chemistry 
which will be described below. 

The starting materials necessary for the synthesis can 
be obtained by the synthesis process ordinarily employed in 
the organic chemistry and such a process will be described 
in Referential Examples. The starting materials for the 
sulfonyl derivative of the present invention can also be 
synthesized by the application of the process described in 
Referential Examples. 

A description will next be made of a protecting group 
for the substituent such as nitrogen atom, hydroxyl group 
or carboxyl group and deprotection process thereof. 

As a protecting group for the nitrogen atom in an 
amino or alkylamino group, ordinary acyl-type protecting 
groups are suited. Examples include alkanoyl groups such 
as acetyl, alkoxycarbonyl groups such as methoxycarbonyl , 
ethoxycarbonyl and tertiary butoxy carbonyl, arylmethoxy- 
carbonyl groups such as benzyloxycarbonyl , paramethoxyben- 



243 



zyloxycarbonyl and para- (ortho- ) nitrobenzyloxycarbonyl 
groups, arylmethyl groups such as benzyl and triphenyl- 
methyl and aroyl groups such as benzoyl. The removing pro- 
cess of such a protecting group differs with the chemical 
properties of the protecting group adopted. For example, 
the acyl-type protecting group such as alkanoyl., alkoxycar- 
bonyl or aroyl can be removed by hydrolysis using an appro- 
priate base such as alkali metal hydroxide, for example, 
lithium hydroxide, sodium hydroxide or potassium hydroxide. 

The substituted methoxycarbonyl type protecting group 
such as tertiary butoxycarbonyl or paramethoxybenzyloxycar- 
bonyl can be removed by using an appropriate acid, for ex- 
ample, acetic acid, hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, trif luoroacet ic acid or 
trif luoromethanesulfonic acid or combination thereof. The 
arylmethoxycarbonyl group such as benzyloxycarbonyl , 
paramethoxybenzyloxycarbonyl or para- (ortho- 
) nitrobenzyloxycarbonyl, or the arylmethyl group such as 
benzyl can be removed by hydrogenolysis in the presence of 
a palladium-carbon catalyst. The benzyl group can also be 
removed by Birch reduction, in liquid ammonia, in the pres 
ence of a metal sodium, whereby conversion into a nitrogen 
hydrogen bond can be effected. The triphenylmethyl group 
can be removed by using an appropriate acid such as formic 
acid, acetic acid, hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, trif luoroacetic acid or 
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trif luoromethanesulfonic acid or combination thereof. It 
can also be removed by Birch reduction, in liquid ammonia, 
in the presence of a metal sodium or by hydrogenolysis in 
the presence of a palladium-carbon catalyst. 

In addition to the above-described amino-protecting 
group, a phthaloyl type protecting group can be adopted for 
a primary amino group and it can be removed using hydra- 
zine, dimethylaminopropylamine or the like. The amino 
group can also be protected with the nitrogen atom of in- 
dole, a phenylsulfonyl group, a toluenesulf onyl group, an 
acetyl group, a trif luoroacetyl group or the like and 
deprotection can be carried out by hydrolysis using a 
proper base such as sodium hydroxide, lithium hydroxide or 
potassium hydroxide. 

As the protecting group suited for a hydroxyl group, 
there are acyl type and ether type ones. Examples of the 
acyl type protecting group include alkanoyl groups such as 
acetyl and aroyl groups such as benzoyl, while those of the 
ether type protecting group include arylmethyl groups such 
as benzyl, silyl ether groups such as tertiary butyl di- 
methylsilyl, methoxymethyl and tetrahydropyranyl . The re- 
moval of such a protecting group differs with the chemical 
properties of the protecting group adopted. For example, 
the acyl group such as alkanoyl or aroyl can be removed by 
the hydrolysis using an appropriate base such as an alkali 
metal hydroxide, for example, lithium hydroxide, sodium hy- 



droxide or potassium hydroxide. The arylmethyl type pro- 
tecting group can be removed by the hydrogenolysis using a 
palladium-carbon catalyst. The silyl group such as terti- 
ary butyl dimethylsilyl can be removed using a salt of hy- 
drofluoride such as tetrabutyl ammonium fluoride. The 
methoxymethyl or tetrahydropyranyl group can be removed us- 
ing acetic acid, hydrochloric acid or the like. The hy- 
droxyl group substituted for an aryl group can be protected 
with a methyl group and deprotection can be carried out us- 
ing a Lewis acid such as aluminum chloride, boron tri- 
fluoride or phosphorus tribromide, trimethylsilyl iodide or 
hydrogen bromide. 

A carboxyl group can be protected by the esterifica- 
tion of it. A methyl or ethyl ester can be deprotected by 
the hydrolysis using an appropriate base such as alkali 
metal hydroxide, e.g., lithium hydroxide, sodium hydroxide 
or potassium hydroxide, while from a tertiary butyl ester, 
the tertiary butyl group can be removed by treating with 
trif luoroacetic acid or hydrochloric acid. From an aryl- 
methyl type ester such as benzyl, the arylmethyl group can 
be removed by the hydrogenolysis in the presence of a pal- 
ladium-carbon catalyst. 

As the protecting group for acetylene, an alkylsilyl 
group such as trimethylsilyl, tertiary-butyldimethylsilyl 
or tertiary-butyldiphenylsilyl can be employed and depro- 
tection can be carried out using a proper base, for exam- 



pie, an alkali metal hydroxide such as sodium hydroxide, 
lithium hydroxide or potassium hydroxide or a salt of hy- 
drofluoride such as tetrabutylammonium fluoride or pyridine 
hydrof luoride. 
[Preparation Process-1] 

A process for preparing a sulfonyl derivative represented 
by the following formula (I) : 

q i_ q 2_ t i_q3_S0 2 -Q a (I) 
[wherein Q 1 , Q 2 , Q 3 , Q A and T 1 have the same meanings as de- 
scribed above] , which comprises sul f onylat ing the nitrogen 
atom of Q 3a of the compound represented by the following 
formula (la) : 



[wherein Q 1 , Q 2 and T 1 have the same meanings as described 
above and Q 3a represents any one of the groups represented 
by the following formulas: 



(in which R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , a, b, c, 



d, e, f, g, h and i have the same meanings as described 



^1 ^2 _rr,l_^: 




R 
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above) ] with a sulfonic acid halide represented by the fol- 
lowing formula (I la) : 

Halo-S0 2 -Q A (Ha) 
[wherein Q A has the same meaning as described above and 
Halo represents a halogen atom such as chlorine, bromine or 
iodine] . 

<Synthesis of the compound of the formula (Ia)> 

The compound of the formula (la) can be synthesized by 
a series of procedures in accordance with the known tech- 
nique . 

For example, a compound of the following formula (lb) : 

Ql_ Q 2_ T l_ Q 3b (Ib) 

[wherein Q 1 , Q 2 and T 1 have the same meanings as described 
above and Q 3b represents any one of the following groups: 




(wherein R 3 , R 4 , R 5 , R 6 , R 7 , R b , R 9 , R 10 , R 11 , R ia , a, b, c, d, 
e, f, g, h and i have the same meanings as described above 
and R 21 represents an ordinary nitrogen protecting group 
such as tertiary butoxycarbonyl, benzyloxycarbonyl , 
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paramethoxybenzyloxycarbonyl, paranitrobenzyloxycarbonyl or 
benzyl)] can be synthesized by acylating the nitrogen atom 
of the compound - which can be synthesized in a convention- 
ally known manner or by application thereof and is repre- 
sented by the following formula (Ilia) : 

Q 3b -H (Ula) 
(wherein Q 3b has the same meaning as described above)- to 
which the hydrogen atom of Q 3b has been bonded, with a car- 
boxylic acid in an activated form represented by any one of 
the following formulas (Iva) to (Ivd) : 

Q i_ Q 2b_ C00H (IVa) 
Q 1 -N(R 20 )-(CH 2 ) ml -COOH (IVb) 
Q x -0-(CH 2 )mi-COOH (IVc) 
Q^S-tCHaJmi-COOH (IVd) 
[wherein Q 1 has the same meaning as described above, R 20 
represents an ordinary nitrogen protecting group such as 
linear or branched alkylkylene, tertiary butoxycarbonyl , 
benzyloxycarbonyl, paramethoxybenzyloxycarbonyl, paranitro- 
benzyloxycarbonyl or benzyl, Q 2b represents a single bond, 
a linear or branched d-, alkylene, a linear or branched C 2 - 6 
alkenylene, a linear or branched C 2 - 6 alkynylene or a group 
of the following formula: 
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(which has the same meaning as described above) and ml 
stands for an integer of 1 to 6] . 

When the nitrogen atom of Q 3b of the compound repre- 
sented by the formula (Ilia) forms an amide bond, the com- 
5 pound of the formula (lb) can be synthesized by alkylating 
the nitrogen atom of Q 3b of the compound represented by the 
formula (Ilia) with any one of the compounds represented by 
the following formulas (Va) to (Vd) : 

Q 1 -Q 2b -CHL 1 R 13 (Va) 
10 Q 1 -N (R 20 ) - (CHsJna-CHL 1 !* 13 (Vb) 

Q l -0- (CHsJaa-CHI^R 13 (Vc) 

Q x -S- (CHsJ.m-CHl/R 13 (Vd) 
[wherein Q 1 , Q 2b , R 13 , R 20 and ml have the same meanings as 
described above, and L 1 represents an eliminating group 
15 frequently used in the organic chemistry, such as chlorine, 

bromine, iodine, methylsulf onyloxy or paratoluenesulf ony- 
loxy] . 

When the nitrogen atom of Q 3b of the compound repre- 
sented by the formula (Ilia) exists as a primary or secon- 
20 dary amine, the compound of the formula (lb) can be pre- 
pared by reductive alkylation, that is, by forming the cor- 
responding imine with a carbonyl compound represented by 
any one of the following formulas (Via) to (VId) : 

Q i_ Q 2b_ c(=0)R i3 (VIa) 

25 Q 1 -N(R 20 )-(CH 2 ) ffi i-C(=0)R 13 (VIb) 
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Q x -0- (CH 2 ) »x-C (=0) R 13 (Vic) 

Q 1 -S-(CH 2 ) ml -C(=0)R 13 (VId) 
[wherein Q 1 , Q 2b , R 13 , R 20 and ml have the same meanings as 
described above] , followed by reduction; by reacting the 
compound of the formula (Ilia) with a reagent such as phos- 
gene, triphosgene or 1 , 1 ' -carbonyldiimidazole and a com- 
pound containing a primary amine represented by any one of 
the following formulas (Vila) to (Vlld) or formula (Vile) : 

Q 1 -Q 2b -NH 2 (Vila) 

Q x -N ( R 20 ) - ( CH 2 ) m2 _ NH 2 (Vllb) 

Q x -0- (CHzJ^-NHz (VIIC) 

Q 1 -S- (CHaJ^-NHs (Vlld) 



Q 1 -C N-H (Vile) 



wherein Q 1 , Q 2b and R 20 have the same meanings as described 
above and m2 stands for an integer of 2 to 6 and a group of 
the following formula: 



-C N-H 



represents a 5- or 6-membered heterocyclic group which may 
have a substituent) ] , thereby forming the corresponding 
urea derivative; or by reacting the amine of the formula 
(Ilia) with an isocyanate derivative or an isocyanate pre- 
pared from a carboxylic acid represented by any one of the 
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formulas (IVa) to (IVd) . 

When in the structure of Q 1 of the compound repre- 
sented by the formula (lb), a halogen- or trif luoromethane- 
sulf onyloxy-substituted aryl group or a halogen- or tri- 
5 fluoromethanesulf onyloxy-substituted alkenyl group is con- 

tained, coupling reaction can be effected with a boric- 
acid-substituted aryl compound in the presence of a transi- 
tion metal catalyst. 

When in the structure of Q 1 of the compound repre- 

10 sented by the formula (lb), an alkenyl group or boric-acid- 

substituted alkenyl group is contained, it can be subjected 
to coupling reaction with a halogen- or trif luoromethane- 
sulf onyloxy-substituted aryl group in the presence of a 
transition metal catalyst. 

15 When in the structure of Q 1 of the compound repre- 

sented by the formula (lb) , a boric-acid-substituted aryl 
group is contained, it can be subjected to coupling reac- 
tion with a halogen- or trif luoromethanesulf onyloxy- 
substituted aryl compound or a halogen- or trifluo- 

20 romethanesulf onyloxy-substituted alkenyl compound. When in 

the structure of Q 1 of the compound represented by the for- 
mula (lb) , a halogen- or trif luoromethanesulf onyloxy- 
substituted aryl group is contained, it can be subjected to 
coupling reaction with an alkenyl compound in the presence 

25 of a transition metal catalyst, whereby the compound of the 
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formula (lb) can be obtained. If the nitrogen atom of Q 3b 
of the compound (lb) so obtained has been protected, the 
compound of the formula (la) can be obtained by deprotec- 
tion as needed. 

Examples of the carboxylic acids of the following for- 
mulas (IVa) to (IVd) in an activated form include acid 
mixed acid anhydrides available by reacting any one of the 
carboxylic acids of the formulas (IVa) to (IVd) with a 
chloroformate ester such as isobutyl chlorof ormate ; acid 
halides such as acyl chloride prepared using an acid halide 
such thionyl chloride; active esters obtained by reacting 
with a phenol such as paranitrophenol or pentaf luorophenyl- 
trif luoroacetate; active esters obtained by reacting with 
N-hydroxybenztriazole or N-hydroxysuccinimide; reaction 
products with 1-benztriazolyloxy- (pyrrolidino) -phosphonium 
hexafluorophosphite, N,N' -dicyclohexylcarbodiimide or N-(3- 
dimethylaminopropyl) -N' -ethylcarbodiimide hydrochloride 
which is usually employed for the peptide synthesis of 
amino acid, reaction products with diethyl cyanophosphonate 
(salting-in method) and reaction products with triphenyl- 
phosphine and 2 , 2' -dipyridylsulf ide (Mukaiyama's method). 

The resulting carboxylic acid in an activated form is 
then reacted with the compound of the formula (Ilia) or 
salt thereof generally in the presence of an appropriate 
base in an inert solvent at -78°C to 150°C, whereby the 
compound of the formula (lb) can be obtained. 
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Specific examples of the base include carbonates, alk- 
oxides, hydroxides and hydrides of ah alkali metal or alka- 
line earth metal, such as sodium carbonate, potassium car- 
bonate, sodium ethoxide, potassium botoxide, sodium hydrox- 
ide, potassium hydroxide, sodium hydride and potassium hy- 
dride; organometallic base compounds typified by alkyl 
lithium such as n-butyl lithium and dialkylaminolithium 
such as lithium diisopropylamide ; organometallic base of 
bissilylamine compounds such as lithium 

bis (trimethylsilyl) amide; and organic bases such as pyri- 
dine, 2, 6-lutidine, collidine, 4-dimethylaminopyridine, 
triethylamine, N-methylmorpholine, diisopropylethylamine 
and diazabicyclo [5. 4 . 0] undec-7-ene (DBU) . 

Examples of the inert solvent include alkyl halide 
solvents such as dichloromethane, chloroform and carbon 
tetrachloride; ether solvents such as tetrahydrof uran, 1,2- 
dimethoxyethane and dioxane; aromatic solvents such as ben- 
zene and toluene; and amide solvents such as N , N- 
dimethylf ormamide, N, N-dimethylacetamide and N- 
methylpyrrolidin-2-one. In addition to them, sulfoxide 
solvents such as dimethylsulf oxide and sulfolane and ketone 
solvents such as acetone and methyl ethyl ketone can be 
used if they are suited. 

When the nitrogen atom of Q 3b of the compound repre- 
sented by the formula (Ilia) forms an amide bond, the alky- 
lation of the nitrogen atom is carried out by reacting the 
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compound (Ilia) with the compound represented by any one of 
the formulas (Va) to (Vd) in the presence of an appropriate 
base in an inert solvent at -78 to 150°C, whereby the com- 
pound of the formula (lb) can be obtained. Specific exam- 
ples of the base include alkoxides and hydrides of an al- 
kali metal or alkaline earth metal such as sodium ethoxide, 
potassium butoxide, sodium hydride and potassium hydride; 
organometallic base compounds typified by alkyl lithium 
such as n-butyl lithium and dialkylaminolithium such as 
lithium diisopropylamide; organometallic base of bissilyla- 
mine compounds such as lithium bis (trimethylsilyl) amide; 
and organic bases such as diazabicyclo [ 5 . 4 . 0 ] undec-7-ene 
(DBu) . 

Examples of the inert solvent include ether solvents 
such as tetrahydrofuran, 1 , 2-dimethoxyethane and dioxane 
and amide solvents such as N, N-dimethylf ormamide . 

When the nitrogen atom of Q 3b of the compound repre- 
sented by the formula (Ilia) exists as a primary or secon- 
dary amine, the compound of the formula (lb) can be ob- 
tained by reacting the compound of the formula (Ilia) with 
the carbonyl compound of any one of the formulas (Via) to 
(Vld) to form the corresponding imine, generally in an in- 
ert solvent, optionally in the presence of an organic acid 
such as acetic acid, a mineral acid such as hydrochloric 
acid or a Lewis acid such as aluminum chloride at -20 to 
150°C; and then hydrogenat ing the resulting imine in an in- 
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ert solvent in the presence of a boron hydride reducing 
agent such as sodium borohydride, sodium cyanoborohydride 
or sodium triacetoxyborohydride or a catalytic hyddrogena- 
tion catalyst such as palladium-carbon catalyst at 10 to 
110°C. 

Preferred examples of the inert solvent include carbon 
halides such as dichloromethane, chloroform and carbon tet- 
rachloride, ether solvents such as tetrahydrof uran, 1,2- 
dimethoxyethane and dioxane, benzene solvents such as tolu- 
ene and amide solvents such as N, N-dimethylf ormamide, N,N- 
dimethylacetamide and N-methylpyrrolidin-2-one . 

When the nitrogen atom of Q 3b of the compound repre- 
sented by the formula (Ilia) exists as a primary or secon- 
dary amine, the reaction product of the compound of any one 
of the formulas (Vila) to (Vlld) containing a primary amine 
or the compound of the formula (Vile) containing a secon- 
dary amine with a reagent such as phosgene, triphosgene or 
1, 1' -carbonyldiimidazole can be acted on the compound of 
the formula (Ilia) to introduce it to the corresponding 
urea derivative. The derivative can be synthesized by re- 
acting the primary amine compound of any one of the formu- 
las (Vila) to (Vlld) or the secondary amine compound of the 
formula (Vile), a reagent such as phosgene, triphosgene or 
1, 1' -carbonyldiimidazole and the compound of the formula 
(Ilia) successively in this order, if necessary in the 
presence of a base, in an inert solvent. 
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Examples of the inert solvent include halogen solvents 
such as dichloromethane, chloroform and carbon tetrachlo- 
ride; ether solvents such as tetrahydrof uran, 1,2- 
dimethoxyethane and dioxane; benzene solvents such as tolu- 
5 ene; and amide solvents such as N, N-dimethylf ormamide, N,N- 
dimethylacetamide and N-methylpyrrolidin-2-one. Among 
them, dichloromethane, tetrahydrof uran and toluene are pre- 
ferred . 

Examples of the base include carbonates and hydroxides 
10 of an alkali metal or alkaline earth metal, such as sodium 

carbonate, potassium carbonate, sodium hydroxide and potas- 
sium hydroxide; and organic bases such as pyridine, 2, 6- 
lutidine, collidine, A -dimethylaminopyridine , triethyla- 
mine, N-methylmorpholine , diisopropylethylamine and di- 
15 azabicyclo [5 . 4 . 0] undec-7-ene (DBU) . The reaction is ef- 

fected within a temperature range of from -70°C to 110°C. 

When the nitrogen atom of Q 3b of the compound repre- 
sented by the formula (Ilia) exists as a primary or secon- 
dary amine, the compound of the formula (lb) can also be 
20 obtained by reacting the compound of the formula (Ilia) 

with an isocyanate derivative in an inert solvent at -20 to 
100°C. 

The isocyanate derivative can be synthesized by con- 
verting the carboxylic acid of the formula (IVa) into the 
25 corresponding acid halide by using an acid halide such as 
thionyl chloride or oxalyl chloride in an inert solvent 
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such as tetrahydrof uran, chloroform or toluene at -20 to 
110°C, reacting the resulting acid halide with sodium azide 
in an inert solvent such as tetrahydrof uran, chloroform or 
toluene at a temperature range of from 0 to 80°C, and then 
heating the reaction mixture at 20 to 100°C; by reacting 
the carboxylic acid of the formula (IVa) with a chlorofor- 
mate such as isobutyl chlorof ormate in an inert solvent 
such as tetrahydrof uran, chloroform or toluene at -20 to 
110°C to obtain the corresponding mixed acid anhydride, re- 
acting the mixed acid anhydride with sodium azide within a 
temperature range of from 0 to 80°C and then heating the 
reaction mixture at 20 to 100°C; or by introducing the car- 
boxylic acid of the formula (IVa) into the corresponding 
hydrazide through an ester in an inert solvent such as tet- 
rahydrof uran, chloroform or toluene at -20 to 110°C, react- 
ing the hydrazide with nitric acid or alkyl ester thereof 
to convert it into the corresponding acyl azide and then 
heating the resulting acyl azide in a solvent such as chlo- 
roform, dichloroethane, toluene, xylene or N,N- 
dimethylformamide at 20 to 150 °C. 

The compound of the formula (lb) can also be prepared 
by reacting the carboxylic acid of the formula (IVa) with 
diphenylphosphoryl azide in the presence of a base such as 
triethylamine, in an inert solvent such as chloroform, tet- 
rahydrof uran, toluene or N, N-dimethylf ormamide at a tem- 
perature range of 10 to 140°C and then reacting the reac- 
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tion mixture with the amine of the formula (Ilia). 

When in the structure of Q 1 of the compound repre- 
sented by the formula (lb), a halogen- or trif luoromethane- 
sulfonyloxy-substituted aryl group or a halogen- or tri- 
f luoromethanesulf onyoxy-subst ituted alkenyl group is con- 
tained, the compound can be subjected to coupling reaction 
with a boric-acid-substituted aryl derivative by using a 
transition metal catalyst such as 

tetrakis (triphenylphosphine) palladium (0) , in a two-phase 
solvent such as benzene-water or toluene-water, amide sol- 
vent such as N,N-dimethylformamide or ether solvent such as 
tetrahydrof uran or dimethoxyethane, optionally in the pres- 
ence of as sodium carbonate, sodium hydroxide, calcium hy- 
droxide, barium hydroxide, potassium phosphate or cesium 
carbonate at a temperature range of 20 to 150°C for 0.5 to 
120 hours. 

When an alkenyl group or boric-acid-substituted 
alkenyl group is contained in the structure of Q 1 of the 
compound represented by the formula (lb), coupling reaction 
of the compound with a halogen- or trif luoromethanesulf ony- 
loxy-substituted aryl group can be effected using a transi- 
tion metal catalyst such as palladium acetate, in the pres- 
ence of an appropriate base or cesium fluoride, in an amide 
solvent such as N, N-dimethylf ormamide, at a temperature 
range of 20 to 150°C for 0.5 to 120 hours. When a boric- 
acid-substituted aryl group is contained in the structure 
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of Q 1 of the compound represented by the formula (lb), cou- 
pling reaction of the compound with a halogen- or trifluo- 
romethanesulfonyloxy-substituted aryl derivative or a halo- 
gen- or trif luoromethanesulfonyloxy-substituted alkenyl de- 
rivative can be effected. When a halogen- or trifluo- 
romethanesulfonyloxy-substituted aryl group is contained in 
the structure of Q 1 of the compound represented by the for- 
mula (lb), coupling reaction of the compound with an 
alkenyl compound can be effected using a transition metal 
catalyst, whereby the compound of the formula (lb) can be 
obtained. 

If the nitrogen atom of Q 3b of the resulting compound 
represented by the formula (lb) has been protected, the 
compound of the formula (la) can be obtained by deprotec- 
tion as needed. 

<Synthesis of the compound represented by the formula 
(IIa)> 

The sulfonic acid halide of the formula (Ila) can be 
synthesized in a known matter or by application thereof. 
The ordinarily employed synthesis process will be described 
below . 

Among the sulfonic acid halides represented by the 
formula (Ila), a sulfonic acid halide represented by the 
following formula (Ila-la). : 
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0 

!! R l 7 R 1 3 
Halo-S-( x }=^V« 

R 1 6 V— V R 10 
[wherein R 15 , R 16 , R 17 , R 18 , R 19 , X 1 , X 2 and Halo have the same 
meanings as described above] can be synthesized by any one 
of the various processes reported to date (The Chemistry of 
Sulfonic Acids Esters and their Derivatives, Edited by S. 
Patai and Z. Rappoport, 1991, John Wiley & Sons Ltd.), for 
example, halogenation of a sulfonic acid of the following 
formula (Ila-lb) : 
0 

|| R 1 7 R 15 
H0-S-( x /=y^V* 

!! % / ^\ (I I a - 1 b ) 



nie vl_v2^ R 19 



[wherein R 15 , R 16 , R 17 , R 18 , R 19 , X 1 and X 2 have the same mean- 
ings as described above] or chlorosulf onylation of the un- 
saturated bond represented by the following formula (Ha- 
le) : 



.A K 
R ,0 X ,_ X 2^ R1 » 



( I I a - 1 c ) 



[wherein R 15 , R 16 , R 17 , R 18 , R 19 , X 1 and X 2 have the same mean- 
ings as described above] . 

For example, the sulfonic acid halide of the formula 
(Ha-la) can be obtained by reacting the sulfonic acid of 
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the formula (Ila-lb) with a thionyl halide in the presence 
of N, N-dimethylf ormamide at 0 to 150°C for 0.5 to 2 4 hours. 
At this time, the reaction system may be diluted with an 
inert solvent such as dichloromethane, chloroform, carbon 
tetrachloride, N-methylpyrrolidin-2-one, dimethylsulf oxide 
or sulfolane. 

The sulfonic acid halide of the formula (Ila-la) can 
be obtained by reacting the unsaturated-bond-containing 
compound of the formula (Ila-lc) with a thionyl halide or 
chlorosulf onic acid in an inert solvent such as N,N- 
dimethylf ormamide at 0 to 150°C for 0.5 to 24 hours. 

Among the sulfonic acid halides represented by the 
formula (Ila) , a sulfonic acid halide represented by the 
following formula (IIa-2a) : 



[wherein X 3 , X 4 , X 5 , X 6 , X 7 , X 8 and Halo have the same mean- 
ings as described above] can be obtained by the processes 
so far reported (Japanese Patent Application Laid-Open No. 



Sho 62-116575, Japanese Patent Application Laid-Open No. 
Hei 4-128266) or by application thereof, for example, by 
reacting the fused heterocycle represented by the following 
formula (IIa-2b) : 




(I I a - 2 a ) 



Sho 60-204760, Japanese Patent Application Laid-Open No. 
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(I I a - 2 b ) 



[wherein X 3 , X 4 , X 5 , X 6 , X 7 and X 8 have the same meanings as 
described above] with a base and then sulfur dioxide and 
then reacting the reaction mixture with a halogenating 
5 agent . 

The compound of the formula (IIa-2a) is obtained, for 
example, by reacting the fused heterocycle of the formula 
(IIa-2b) with an appropriate base in an ether-type inert 
solvent at -78°C to 0°C, reacting the reaction mixture with 

10 sulfur dioxide at -78 °C to 0°C, and then reacting with a 

halogenating agent in an alkyl halide type inert solvent at 
-50°C to 50°C. Specific examples of the base include alk- 
oxides and hydrides of an alkali metal or alkaline earth 
metal such as sodium ethoxide, potassium botoxide, sodium 

15 hydride and potassium hydride; organometallic base com- 
pounds typified by alkyl lithium such as n-butyl lithium 
and dialkylaminolithium such as lithium diisopropylamide ; 
organometallic base of bisssilylamine compounds such as 
lithium bis (trimethylsilyl) amide. Examples of the ether- 

20 type inert solvent include diethyl ether, tetrahydrof uran, 
1, 2-dimethoxyethane and dioxane. Preferred examples of the 
halogenating agent include chlorine, bromine, phosphorus 
pentachloride, thionyl chloride, N-chlorosuccinimide and N- 
bromosuccinimide, while those of the alkyl halide type in- 
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ert solvent include dichloromethane, chloroform and tetra- 
chloroethane. 

Among the compounds represented by the formula (Ila- 
2a), the corresponding sulfonyl chloride of the compound 
represented by the following formula (IIa-2c) : 

0 yv w *' 

// I ( I I a - 2 c ) 



Halo-S 

0 I 

R 1 0 1 

[wherein R 101 , X 5 , X 6 , X 7 , X 8 and Halo have the same meanings 
as described above] can be obtained by reacting the com- 
pound of the following formula (IIa-2d) : 

HS— <f T T CI I a — 2 d ) 

I 

R I01 

[wherein R 101 , X 5 , X 6 , X 7 and X 8 have the same meanings as 
described above] with halogen such as a chlorine gas at 0 
to 30°C for 10 minutes to 6 hours in water or a mixed sol- 
vent of water with an organic carboxylic acid such as ace- 
tic acid. 

The reaction between the compound of the formula (Ila- 
2d) and halogen is carried out at 0 to 20°C usually in wa- 
ter or a 10 to 90% aqueous solution of acetic acid if nec- 
essary in the presence of a Lewis acid such as ferric chlo- 
ride as a catalyst. 
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<Reaction of a compound of the formula (la) with a compound 
of the formula (IIa)> 

The compound of the formula (I) can be obtained gener- 
ally by reacting the compound of the formula (la) , which 
5 has been synthesized by the above-described process or the 
like, with the sulfonic acid halide of the formula (Ila) 
which has been synthesized by the above-described process 
or the like, in the presence of an appropriate base, in an 
inert solvent at -78 to 150°C. 

10 The resulting compound of the formula (I) can be sub- 

jected to deprotection or chemical conversion of a sub- 
stituent as needed. 

Specific examples of the base include carbonates, alk- 
oxides, hydroxides and hydrides of an alkali metal or alka- 

15 line earth metal, such as sodium carbonate, potassium car- 

bonate, sodium ethoxide, potassium botoxide, sodium hydrox- 
ide, potassium hydroxide, sodium hydride and potassium hy- 
dride; organometallic base compounds typified by alkyl 
lithium such as n-butyl lithium and dialkylaminolithium 

20 such as lithium diisopropylamide; organometallic base of 
bissilylamine compounds such as lithium 

bis (trimethylsilyl ) amide ; and organic bases such as pyri- 
dine, 2, 6-lutidine, collidine, 4-dimethylaminopyridine, 
triethylamine, N-methylmorpholine, diisopropylethylamine 
25 and diazabicyclo [5. 4 . 0] undec-7-ene (DBU) . 

Examples of the inert solvent include dichloromethane, 
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chloroform, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxyethane, dioxane, toluene, N , N-dimethylf ormamide , 
N,N-dimethylacetamide, N-methylpyrrolidin-2-one , dimethyl- 
sulfoxide and sulfolane and mixed solvents thereof. 
[Preparation Process-1- ( 1 ) ] 

When the nitrogen atom of Q 3a of the compound repre- 
sented by the formula (la), which is to be sulf onylated, 
exists as a primary or secondary amine, preferred examples 
of the base include carbonates and hydroxides of an alkali 
metal or an alkaline earth metal such as sodium carbonate, 
potassium carbonate, sodium hydroxide and potassium hydrox- 
ide and organic bases such as pyridine, 2 , 6-lutidine, col- 
lidine, 4-dimethylaminopyridine, triethylamine , N- 
methylmorpholine, diisopropylethylamine and diazabicy- 
clo[5.4.0]undec-7-ene (DBU) and usable examples of the sol- 
vent include, in addition to inert solvents, water, alcohol 
solvents such as ethanol and butanol and ester solvents 
such as ethyl acetate. 
[Preparation Process-1- ( 2 ) ] 

When the nitrogen atom of Q 3a of the compound repre- 
sented by the formula (la), which is to be sulf onylated, 
forms an amide group, preferred examples of the base in- 
clude alkoxides and hydrides of an alkali metal or an alka- 
line earth metal such as sodium ethoxide, potassium 
botoxide, sodium hydride and potassium hydride; organome- 
tallic base compounds typified by alkyl lithium such as n- 
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butyl lithium and dialkylaminolithium such as lithium di- 
isopropylamide; organometallic base of bissilylamine com- 
pounds such as lithium bis (trimethylsilyl) amide; and or- 
ganic bases such as diazabicyclo [ 5 . 4 . 0 ] undec-7-ene (DBU) . 
Examples of the inert solvent include tetrahydrofuran, 1,2- 
dimethoxyethane, dioxane and N, N-dimethylf ormamide . 
[Preparation Process-2] 

A process for preparing the sulfonyl derivative (I) by acy- 
lating the nitrogen atom of Q 3a of the compound represented 
by the formula (Villa) : 

Q 3a -S0 2 -Q A (Villa) 
[wherein Q 3a and Q A have the same meanings as described 
above] with any one of the car boxy lie acids represented by 
the formulas (IVa) to (IVd) : 

Q 1 -Q 2b -C00H ( IVa ) 

Q 1 -N (R 20 ) - (CH2) mi-COOH (IVb) 

Q x -0- (CHzJaa-COOH (Ivc) 

Q 1 -S-( CH 2 ) aa-COOH ( I vd ) 

[wherein Q 1 , Q 2 , Q 2b , R 20 and ml have the same meanings as 
described above] or the activated form thereof which are 
available by the process reported to far or the chemically 
usual process. 

The compound represented by the formula (Villa) can be 
synthesized in various processes. Some of them will next 
be described. 
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Oynthesizing process of a compound represented by the for- 
mula (Villa) > 

<Synthesizing process of a compound represented by the for- 
mula (VIIIa-la)> 

Among the compounds represented by the formula 
(Villa) , the compound of the formula (Villa-la) : 



0 




(V I I I a - 1 a ) 



[wherein R 15 , R 16 , R 17 , R 18 , R 19 , X 1 , X 2 and Q 3a have the same 
meanings as described above] can be synthesized as de- 
scribed below. 

The compound of the following formula (Villa-lb) : 



0 




(VI I la-lb) 



[wherein R 15 , R 16 , R 17 , R 18 , R 19 , X 1 , X 2 and Q 3b have the same 
meanings as described above] can be obtained by sulfonylat- 
ing the nitrogen atom of the primary amine, secondary amine 
or amide of the compound of the formula (Ilia): 

Q 3b -H (Ilia) 
[wherein Q 3b has the same meaning as described above] with 
a compound represented by the following formula (Ila-la) : 
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0 




(I I a - 1 a) 



[wherein R 15 , R 16 , R 17 , R 18 , R 19 , X 1 , X 2 and Halo have the same 
meanings as described above] in the presence of an appro- 
priate base in an inert solvent at -78 to 150°C. 

Specific examples of the base include carbonates, alk- 
oxides, hydroxides and hydrides of an alkali metal or alka- 
line earth metal, such as sodium carbonate, potassium car- 
bonate, sodium ethoxide, potassium botoxide, sodium hydrox- 
ide, potassium hydroxide, sodium hydride and potassium hy- 
dride; organometallic base compounds typified by alkyl 
lithium such as n-butyl lithium and dialkylaminolithium 
such as lithium diisopropylamide ; organometallic base of 
bissilylamine compounds such as lithium 

bis (trimethylsilyl) amide; and organic bases such as pyri- 
dine, 2, 6-lutidine, collidine, 4-dimethylaminopyridine, 
triethylamine, N-methylmorpholine , diisopropylethylamine 
and diazabicyclo [5. 4 . 0] undec-7-ene (DBU). 

Examples of the inert solvent include dichloromethane , 
chloroform, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxyethane, dioxane, toluene, N , N-dimethylf ormamide , 
N,N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethyl- 
sulf oxide, sulfolane and acetone. 

If the nitrogen atom of Q 3b of the resulting compound 



269 



represented by the formula (Villa-lb) has been protected, 
the compound of the formula (Villa-la) can be obtained by 
deprotection as needed. 

The compound of the formula (Villa-la) can be obtained 
by removing, in an appropriate manner, the protecting group 
of the nitrogen atom from the compound represented by the 
following formula (Vllla-lc) : 

R ' " X 1 — X 2 R ,! ' 

[wherein R 15 , R 16 , R 17 , R 18 , R 19 , X 1 and X 2 have the same mean- 
ings as described above, R 22 represents 

a hydrogen atom, 

an alkyl group, 

a hydroxyl group protected with a methoxymethyl , tet- 
rahydropyranyl or the like group, 

a hydroxyalkyl group protected with a methoxymethyl, 
tetrahydropyranyl or the like group, 

an alkoxyl group, 

an alkoxyalkyl group, 

a dialkoxyalkyl group, 

a dialkylamino group, 

a monoalkylamino group having an amino group protected 
with a tertiary butoxycarbonyl group, 
a dialkylaminoalkyl group, 
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a monoalkylaminoalkyl group having an amino group pro- 
tected with a tertiary butoxycarbonyl group, 
a dialkylaminocarbonyl group, 
a dialkylaminocarbonylalkyl group, 
a dialkylaminoalkyloxy group, 

a monoalkylaminoalkyloxy group having an amino group 
protected with a tertiary butoxycarbonyl group, 

a dialkylaminocarbonylalkyloxy group or the like; and 
Q 3c represents any one of the following groups: 



R 23 RJ M 




(wherein when the carbon atom to which R 23 , R 24 , R 25 or R 26 
has been bonded is not adjacent to the nitrogen atom, R 23 , 
R 24 , R 25 and R 26 each independently represents: 

a hydrogen atom, 

an alkyl group, 

a hydroxyl group protected with a methoxymethyl , tet- 
rahydropyranyl or the like group, 

a hydroxyalkyl group protected with a methoxymethyl, 
tetrahydropyranyl or the like group, 
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an alkoxyl group, 
an alkoxyalkyl group, 
a dialkoxyalkyl group, 
a dialkylamino group, 

a monoalkylamino group in which the amino moiety has 
been protected with a tertiary butoxycarbonyl group, 
a dialkylaminoalkyl group, 

a monoalkylaminoalkyl group having an amino group pro- 
tected with a tertiary butoxycarbonyl group, 

a dialkylaminocarbonyl group, 

a dialkylaminocarbonylalkyl group, 

a dialkylaminoalkyloxy group, or the like. 

R 23 and R 24 , as well as R 25 and R 26 , may be coupled to- 
gether to form a saturated or unsaturated 5- to 7-membered 
cyclic hydrocarbon group which may have a substituent or a 
saturated or unsaturated 5- to 7-membered heterocyclic 
group which may have a substituent. 

R 27 represents: 

an alkyl group, 

a hydroxyalkyl group having the hydroxyl group pro- 
tected, 

a hydroxyalkylcarbonyl group having the hydroxyl group 
protected, 

a hydroxyalkylsulfonyl having the hydroxyl group pro- 
tected, 

an alkoxyalkyl group, 
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an alkoxyalkylcarbonyl group, 

an alkoxyalkylsulf onyl group, 

an alkylcarbonyl group, 

an alkylcarbonylalkyl group, 

an alkylsulf onyl group, 

an alkylsulfonylalkyl group, 

an alkoxycarbonyl group, 

an alkoxycarboylalkyl group, 

an alkoxycarbonylalkylcarbonyl group, 

an alkoxycarbonylalkylsulf onyl group, 

a dialkylaminoalkyl group, 

a monoalkylaminoalkyl group having the amino group 
protected with a tertiary butoxycarbonyl group, 
a dialkylaminocarbonyl group, 

a dialkylaminocarbonylalkyl group, or the like. 

R 25 and R 27 , or R 26 and R 27 may be coupled together to 
form a saturated or unsaturated 5- to 7-membered heterocy- 
clic group which may have a substituent. 

R 28 represents a tertiary butoxycarbonyl, benzyl or 
triphenylmethyl group which means a protecting group of the 
nitrogen atom, j and k each independently represents an in- 
teger of 0 or 1 and 1 stands for an integer of 1 to 3 with 
the proviso that the sum of k and 1 stands for an integer 
of 1 to 4. ) ] 

The compound represented by the formula (Vllla-lc) can 
be obtained by reacting an amino compound which is avail- 
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able by the known process or application thereof and is 
represented by the following formula (Illb) : 

Q 3c -H (Illb) 
[wherein Q 3c has the same meaning as described above] with 
an alkylsulfonic acid halide in the presence of an appro- 
priate base; reacting the resulting sulfonamide represented 
by the following formula (IXa) : 

s ^V 1 (IXa) 

[wherein R 17 and Q 3c have the same meanings as described 
above] with a carbonyl compound represented by the follow- 
ing formula (XIa) : 



(XIa) 



[wherein R 16 , R 18 , R 19 , R 22 , X 1 and X 2 have the same meanings 
as described above] in an inert solvent in the presence of 
an appropriate base to obtain the corresponding alcohol 
product represented by the following formula (Xlla) : 



0=S -< >=v-/R' 

x 7 ( X I I a ) 



R l 6 OH X l -X 2 R 



[wherein R 16 , R 17 , R 18 , R 19 / R 22 / Q 3 °, X 1 and X 2 have the same 
meanings as described above]; converting the alcohol moiety 
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of the alcohol product (Xlla) into a methanesulf onyloxy 
group or the like in the presence of an appropriate base, 
or converting the alcohol moiety into a halogen atom by us- 
ing a phosphorus halide or triphenylphosphine/carbon tetra- 
halide, thereby forming an eliminating group; and then 
eliminating methanesulf onic acid or hydrogen halide in the 
presence of an appropriate base. 

The sulfonamide compound of the formula (IXa) can be 
obtained by reacting the amino compound of the formula 
(Illb), which is available in a known process or by appli- 
cation thereof, with an alkylsulf onic halide which may have 
a substituent, in the presence of an appropriate base, in 
an inert solvent at -78 to 150°C. 

Examples of the base include carbonates of an alkali 
metal or alkaline earth metal, such as sodium carbonate and 
potassium carbonate and organic bases such as pyridine, 
2, 6-lutidine, collidine, 4-dimethylaminopyridine, trieth- 
ylamine, N-methylmorpholine, diisopropylethylamine and di- 
azabicyclo[5.4.0]undec-7-ene (DBU) . 

Examples of the inert solvent include dichloromethane, 
chloroform, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxyethane, dioxane, toluene, N, N-dimethylf ormamide, 
N,N-dimethylacetamide and N-methylpyrrolidin-2-one . Di- 
methylsulfoxide, sulfolane, acetone or the like can be 
used, though depending on the kind of the base employed. 

The alcohol compound of the formula (Xlla) can be ob- 
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tained by reacting the sulfonamide of the formula (IXa) 
with a carbonyl compound of the formula (XIa) in the pres- 
ence of an appropriate base in an inert solvent at -78 to 
110°C. 

Examples of the base include hydrides of an alkali 
metal or alkaline earth metal such as sodium ethoxide, po- 
tassium botoxide, sodium hydride and potassium hydride; or- 
ganometallic base compounds typified by alkyl lithium such 
as n-butyl lithium and dialkylaminolithium such as lithium 
diisopropylamide; organometallic base of bissilylamine com- 
pounds such as lithium bis (trimethylsilyl) amide . Examples 
of the inert solvent include tetrahydrof uran, 1,2- 
dimethoxyethane and dioxane . 

The compound of the formula (Vllla-lc) can be obtained 
by treating the hydroxyl group of the alcohol product of 
the formula (Xlla) with a phosphorus halide such as phos- 
phorus pentachloride or a triphenylphosphine-halogen com- 
plex such as triphenylphosphine dibromide at -20 to 110°C, 
if necessary in the presence of an appropriate base, for 
example, the carbonate of an alkali metal or alkaline earth 
metal, such as sodium carbonate or potassium carbonate, or 
an organic base such as pyridine, 2 , 6-lutidine, collidine, 
4-dimethylaminopyridine, triethylamine, N-methylmorpholine, 
diisopropylethylamine or diazabicyclo [5 . 4 . 0] undec-7-ene 
(DBU), in a solvent such as dichloromethane, chloroform, 
carbon tetrachloride, tetrahydrof uran, 1, 2-dimethoxyethane, 
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dioxane, toluene or N, N-dimethylf ormamide, thereby obtain- 
ing the corresponding halide, and then eliminating the hy- 
drogen halide from the resulting halide under basic condi- 
tions, for example, by treating at -78 to 150°C with a car- 
5 bonate, alkoxide, hydroxide or hydride of an alkali metal 
or alkaline earth metal, such as sodium carbonate, potas- 
sium carbonate, sodium ethoxide, potassium butoxide, sodium 
hydroxide, potassium hydroxide, sodium hydride or potassium 
hydride, an organometallic base compound typified by alkyl 
10 lithium such as n-butyl lithium and dialkylaminolithium 

such as lithium diisopropylamide, an organometallic base of 
bissilylamine compound such as lithium 

bis (trimethylsilyl) amide, or an organic base such as pyri- 
dine, 2, 6-lutidine, collidine, 4-dimethylaminopyridine, 

15 triethylamine, N-methylmorpholine, diisopropylethylamine 

and diazabicyclo[5.4.0]undec-7-ene (DBU) in dichlo- 
romethane, chloroform, carbon tetrachloride, tetrahydrof u- 
ran, 1 , 2-dimethoxyethane, dioxane, toluene, N,N- 
dimethylf ormamide, N, N-dimethylacetamide, N- 

20 methylpyrrolidin-2-one or dimethylsulf oxide . 

The compound of the formula (Vllla-lc) can also be ob- 
tained by treating the hydroxyl group of the alcohol prod- 
uct represented by the formula (Xlla) with an alkyl- or 
arylsulfonic acid chloride such as methanesulf onic acid 

25 chloride in the presence of an appropriate base, for exam- 
ple, a carbonate of an alkali metal or alkaline earth metal 
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such as sodium carbonate or potassium carbonate or an or- 
ganic base such as pyridine, 2 , 6-lutidine, collidine, 4- 
dimethylaminopyridine, triethylamine, N-methylmorpholine, 
diisopropylethylamine or diazabicyclo [ 5 . 4 . 0 ] undec-7-ene 
(DBU) , in a solvent such as dichloromethane, chloroform, 
carbon tetrachloride, tetrahydrof uran, 1, 2-dimethoxyethane, 
dioxane, toluene or N, N-dimethylf ormamide at -20 to 110 °C 
to obtain the corresponding alkyl- or arylsulf onate deriva- 
tive; and then eliminating the alkyl- or arylsulfonic acid 
from the resulting alkyl- or arylsulf onate derivative under 
basic conditions. 

Described specifically, the compound of the formula 
(VHIa-lc) can be obtained by treating the resulting alkyl- 
or arylsulfonate derivative at -78 to 150°C in the presence 
of a carbonate, alkoxide, hydroxide or hydride of an alkali 
metal or alkaline earth metal such as sodium carbonate, po- 
tassium carbonate, sodium ethoxide, potassium butoxide, so- 
dium hydroxide, potassium hydroxide, sodium hydride or po- 
tassium hydride, an organometallic base compound typified 
by alkyl lithium such as n-butyl lithium and dialkylamino- 
lithium such as lithium diisopropylamide , an organometallic 
base of bissilylamine compound such as lithium 
bis (trimethylsilyl) amide, or an organic base such as pyri- 
dine, 2, 6-lutidine, collidine, 4-dimethylaminopyridine, 
triethylamine, N-methylmorpholine, diisopropylethylamine or 
diazabicyclo [5. 4. 0 ] undec-7-ene (DBU) in dichloromethane, 
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chloroform, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxyethane, dioxane, toluene, N, N-dimethylf ormamide, 
N,N-dimethylacetamide, N-methylpyrrolidin-2-one or dimeth- 
ylsulfoxide. 

The compound of the formula (VHIa-lc) can also be ob- 
tained by treating the sulfonamide of the formula (IXa) 
with a silyl halide such as trimethylsilyl chloride in the 
presence of an appropriate base in an inert solvent to con- 
vert it to the corresponding silyl compound, reacting the 
resulting silyl compound with a carbonyl compound of the 
formula (XIa) in the presence of a base in an inert solvent 
and then treating the reaction product under acidic to ba- 
sic aqueous conditions (Peterson's reaction). 

Described specifically, the compound of the formula 
(VHIa-lc) can be obtained by treating the sulfonamide of 
the formula (IXa) with an alkylsilyl chloride such as tri- 
methylsilyl chloride at -78 to 110°C in the presence of an 
alkoxide or hydride of an alkali metal or alkaline earth 
metal such as sodium ethoxide, potassium butoxide, sodium 
hydride or potassium hydride, an organometallic base com- 
pound typified by alkyl lithium such as n-butyl lithium and 
dialkylaminolithium such as lithium diisopropylamide, or an 
organometallic base of bissilylamine compound such as lith- 
ium bis (trimethylsilyl) amide in a solvent such as tetrahy- 
drof uran, 1,2-dimethoxyethane or dioxane, to convert it to 
the corresponding silyl compound, condensing with the car- 
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bonyl compound of the formula (XIa) under the same condi- 
tions and then treating the condensate under acidic to ba- 
sic aqueous conditions. 

The protecting group of the nitrogen atom of the com- 
pound represented by the formula (Vllla-lc) can be removed 
by the ordinarily employed process. Described specifi- 
cally, when the protecting group is a tertiary butoxycar- 
bonyl group, it can be removed by using an appropriate acid 
such as acetic acid, hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, trif luoroacetic acid or 
trif luoromethanesulf onic acid or combination thereof. An 
arylmethyl group such as benzyl can be removed by the hy- 
drogenolysis in the presence of a palladium-carbon cata- 
lyst. A triphenylmethyl group can be removed by using an 
appropriate acid such as formic acid, acetic acid, hydro- 
chloric acid, hydrobromic acid, sulfuric acid, phosphoric 
acid, trif luoroacetic acid or trif luoromethanesulf onic acid 
or combination thereof. It can also be removed by Birch 
reduction with a metal sodium in liquid ammonia or by hy- 
drogenolysis in the presence of a palladium-carbon cata- 
lyst. Thus, by the removal of the protecting group, the 
compound of the formula (Vllla-lc) can be obtained. 
<Synthesis of the compound represented by the formula 
(VIIIa-2a)> 

Among the compounds represented by the formula 
(Villa), the compound of the formula (VIIIa-2a) : 



0 V3 V8 

Q3a_ s _// | (V I I I a - 2 a) 

II \ A x ^x 6 

0 X 

[wherein X 3 , X 4 , X 5 , X 6 , X 7 , X 8 and Q 3a have the same mean- 
ings as described above] can be synthesized by the follow- 
ing process. 

5 Described specifically, the compound of the following 

formula (VIIIa-2b) : 




(VI. I I a - 2 b ) 



[wherein X 3 , X 4 , X 5 , X 6 , X 7 , X 8 and Q 3b have the same mean- 
ings as described above] can be obtained by sulf onylat ing 

10 the nitrogen atom of the primary or secondary amine or am- 

ide of the compound of the formula (Ilia) : 

Q 3b -H (Ilia) 
[wherein Q 3b has the same meaning as described above] with 
a sulfonic acid halide represented by the following formula 

15 (Ila-2a) : 

0 vs ya 

ll J^Y^r 

Halo-S-<f I (I I a-2 a) 

II \ 4 /-Vv^ X 

0 X A 

[wherein X 3 , X 4 , X 5 , X 6 , X 7 , X 8 and Halo have the same mean- 
ings as described above] in the presence of an appropriate 
base in an inert solvent at -78 to 150°C. 
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Specific examples of the base include carbonates, alk- 
oxides, hydroxides and hydrides of an alkali metal or alka- 
line earth metal, such as sodium carbonate, potassium car- 
bonate, sodium ethoxide, potassium butoxide, sodium hydrox- 
ide, potassium hydroxide, sodium hydride and potassium hy- 
dride; organometallic base compounds typified by alkyl 
lithium such as n-butyl lithium and dialkylaminolithium 
such as lithium diisopropylamide; organometallic base of 
bissilylamine compounds such as lithium 

bis (trimethylsilyl) amide; and organic bases such as pyri- 
dine, 2, 6-lutidine, collidine, 4-dimethylaminopyridine, 
triethylamine, N-methylmorpholine, diisopropylethylamine 
and diazabicyclo [5. 4 . 0] undec-7-ene (DBU). 

Examples of the inert solvent include dichloromethane, 
chloroform, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxyethane, dioxane, toluene, N, N-dimethylf ormamide, 
N, N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethyl- 
sulf oxide, sulfolane and acetone. 

When the nitrogen atom of Q 3b of the resulting compound 
represented by the formula (VIIIa-2b) has been protected, 
the compound of the formula (VIIIa-2a) can be obtained by 
carrying out deprotection as needed. 

Alternatively, the compound of the formula (VIIIa-2a) 
can be obtained by removing, as needed in an appropriate 
manner, the protecting group of the nitrogen atom of Q 3d 
from the compound which is available by the below-described 
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preparation process and is represented by the following 
formula (VIIIa-2c) : 

Q 3d -S - 



^X 1 

| (V I I I a - 2 c ) 

X 6 



0 A 

[wherein X 3 , X 4 , X 5 , X 6 , X 7 and X 8 have the same meanings as 
described above and Q 3d means any one of the following 



groups : 



R 3 

— N N-R 3 



(wherein, when the carbon atom to which each of R 30 , R 31 , R 3 ' 
and R 33 has been bonded is not adjacent to a nitrogen atom, 
R 30 , R 31 , R 32 and R 33 each independently represents 

a hydrogen atom, 

an alkyl group, 

a hydroxyl group, 

a hydroxyl group protected with a methoxymethyl or 
tetrahydropyranyl or the like group, 
a hydroxyalkyl group, 
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a hydroxyalkyl group having a hydroxyl group protected 
with a methoxymethyl or tetrahydropyranyl or the like 
group, 

an alkoxyl group, 

an alkoxyalkyl group, 

a dialkoxyalkyl group, 

a dialkylamino group, 

a monoalkylamino group having an amino group protected 
with a tertiary butoxycarbonyl group, 
a dialkylaminoalkyl group, 

a monoalkylaminoalkyl group having an amino group pro- 
tected with a tertiary butoxycarbonyl group, 
a dialkylaminocarbonyl group, 
a dialkylaminocarbonylalkyl group, 
a dialkylaminoalkyloxy group, 

a monoalkylaminoalkyloxy group having an amino group 
protected with a tertiary butoxycarbonyl group, 

a monoalkylaminocarbonylalkyloxy group having an amino 
group protected with a tertiary butoxycarbonyl group, 

a dialkylaminocarbonylalkyloxy group, 

a dialkylaminoalkyloxy group, 

a monoalkylaminoalkyloxy group having an amino group 
protected with a tertiary butoxycarbonyl group, 
a carbamoyl group, 
a monoalkylcarbamoyl group, 
a dialkylcarbamoyl group, 
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a carbamoylalkyl group, 

a monoalkylcarbamoylalkyl group, 

a dialkylcarbamoylalkyl group, 

a pyrrolidinocarbonyl group, 

a pyrrolidinocarbonylalkyl group, 

a piperidinocarbonyl group, 

a piperidinocarbonylalkyl group, 

a morpholinocarbonyl group, 

a morpholinocarbonylalkyl group, 

a dialkylaminocarbonylalkyloxy group, or the like; 
when the carbon atom to which each of R 30 , R 31 , R 32 and R 33 
has been bonded is adjacent to a nitrogen atom, R 30 , R 31 , R 32 
and R 33 each independently represents 

a hydrogen atom, 

an alkyl group, 

a hydroxyalkyl group having a hydroxy group protected 
with a methoxymethyl, tetrahydropyranyl or the like group, 
an alkoxyalkyl group, 
a dialkoxyalkyl gorup, 
a dialkylaminoalkyl group, 

a monoalkylaminoalkyl group having an amino group pro- 
tected with a tertiary butoxycarbonyl group, 
a dialkylaminocarbonyl group, 
a dialkylaminocarbonylalkyl group, 
a carbamoyl group, 
a monoalkylcarbamoyl group, 
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a carbamoylalkyl group, 

a monoalkylcarbamoylalkyl group, 

a pyrrolidinocarbonyl group, 

a pyrrolidinocarbonylalkyl group, 

a piperidinocarbonyl group, 

a piperidinocarbonylalkyl group, 

a morpholinocarbonyl group, 

a morpholinocarbonylalkyl group, 

a dialkylaminoalkyloxyalkyl group or the like; 
R 30 and R 31 , or R 32 and R 33 may be coupled together to 
form a saturated or unsaturated 5- to 7-membered cyclic hy- 
drocarbon group which may have a substituent or a saturated 
or unsaturated 5- to 7-membered heterocyclic group which 
may have a substituent; 
R 34 represents 
an alkyl group, 

a hydroxyalkyl group having a protected hydroxyl 
group, 

a hydroxyalkylcarbonyl group having a protected hy- 
droxyl group, 

a hydroxyalkylsulfonyl group having a protected hy- 
droxyl group, 

an alkoxyalkyl group, 
an alkoxyalkylcarbonyl group, 
an alkoxyalkylsulfonyl group, 
an alkylcarbonyl group, 
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an alkylcarbonylalkyl group, 

an alkylsulfonyl group, 

an alkylsulfonylalkyl group, 

an alkoxycarbonyl group, 

an alkoxycarbonylalkyl group, 

an alkoxycarbonylalkylcarbonyl group, 

an alkoxycarbonylalkylsulfonyl group, 

a dialkylaminoalkyl group, 

a monoalkylaminoalkyl group having an amino group pro- 
tected with a tertiary butoxycarbonyl group, 
a dialkylaminocarbonyl group, 

a dialkylaminocarbonylalkyl group or the like; 

R 32 and R 3 \ or R 33 and R 34 may be coupled together to 
form a saturated or unsaturated 5- to 7-membered heterocy- 
clic group which may have a substituent ; 

r 35 represents an ordinarily employed protecting group 
for a nitrogen atom such as tertiary butoxycarbonyl group, 
benzyl group or triphenylmethyl group; j and k independ- 
ently represents 0 or an integer of 1; and 1 stands for an 
integer of 1 to 3 with the proviso that the sum of k and 1 
stands for an integer of 1 to 4)]. 

The compound represented by the following formula 
(VIIIa-2d) : 

0»-8-< I J, C V I I I a - 2 d ) 
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[wherein X 3 , X 4 , X 5 , X 6 , X 7 , X 8 and Q 3d have the same mean- 
ings as described above] can be obtained by reacting an 
amino compound, which is available in a known manner or by 
application thereof and is represented by the following 
formula (IHc) : 

Q 3d -H ( IIIC > 
[wherein Q 3d has the same meaning as described above] with 
a fused heterocyclic thiol compound represented by the fol- 
lowing formula (IIa-2e) : 

HS-< I I CI I.-2e> 

v3 v 4 v s Y e y 7 ^ nd x s have the same meanings as 
iwnerein ^ , ~ , " r t -- — - 

described above] in the presence of an appropriate base and 
oxidizing agent. 

The compound of the formula (VIIIa-2c) can be obtained 
by oxidizing the resulting compound of the formula (VHIa- 
2d) in an inert solvent in the presence of an appropriate 
base. 

The compound of the formula (VIIIa-2d) can be obtained 
by reacting an amino compound, which is represented by the 
formula (IHO and is available in a known manner or by ap- 
plication thereof, with a thiol represented by the formula 
(Ila-2e) at -10 to 50°C in the presence of an appropriate 
base and oxidizing agent in water, an alcohol or dioxane or 
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a mixed solvent thereof. 

Examples of the base include carbonates and hydroxides 
of an alkali metal or alkaline earth metal such as sodium 
carbonate, potassium carbonate, sodium hydroxide and potas- 
sium hydroxide. Examples of the oxidizing agent include 
oxygen, chlorine, bromine, iodine and hypochlorous acid. 
The compound of the formula (VIIIa-2c) can be obtained by 
reacting the resulting compound of the formula (VIIIa-2d) 
with an inorganic oxidizing agent such as potassium perman- 
ganate or hydrogen peroxide or an organic oxidizing agent 
such as 3-chloroperbenzoic acid at -30°C to 60°C in the 
presence of an appropriate base in water, alcohol or a 
mixed solvent thereof. 

The protecting group of the nitrogen atom can be re- 
moved from the compound of the formula (VIIIa-2c) by an or- 
dinarily employed process. Described specifically, when 
the nitrogen has been protected with a tertiary butoxycar- 
bonyl group, the protecting group can be removed using an 
appropriate acid, for example, acetic acid, hydrochloric 
acid, hydrobromic acid, sulfuric acid, phosphoric acid, 
trifluoroacetic acid or trif luoromethanesulf onic acid or 
combination thereof. An arylmethyl group such as benzyl 
can be removed by hydrogenolysis in the presence of a pal- 
ladium-carbon catalyst. A triphenylmethyl group can be re- 
moved using an appropriate " acid such as formic acid, acetic 
acid, hydrochloric acid, hydrobromic acid, sulfuric acid, 
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phosphoric acid, trif luoroacetic acid or trif luoromethane- 
sulfonic acid or combination thereof. The arylmethyl group 
such as benzyl can also be removed by Birch reduction, in 
liquid ammonia, in the presence of a metal sodium or by hy- 
drogenolysis in the presence of a palladium-carbon cata- 
lyst. By deprotection as described above, the compound 
represented by the formula (VIIIa-2a) can be obtained. 

Among the compounds represented by the formula (VHIa- 
2a), the compound of the following formula (VIIIa-2e) : 

• ' a - 2 e ) 



QS.-S-Y )T | (VIII 



0 

R 10 1 

[wherein X 3 , X 4 , X 5 , X 6 , X 7 , X 8 , R l0i and Q 3a have the same 
meanings as described above] can also be obtained by remov- 
ing the protecting group of the nitrogen atom from Q 3d of 
the compound which is available by the below-described 
preparation process and is represented by the formula 
(VIIIa-2f ) . 

Described specifically, the compound of the following 
formula (VIIIa-2f ) : 

/ \\ | (V I I I a - 2 f) 



0 i 

[wherein X 5 , X 6 , X 7 , X 8 , R 101 and Q 3d have the same meanings 
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as described above] can be obtained by reacting an amino 
compound which is available in a known manner or by the ap- 
plication thereof and is represented by the following for- 
mula (IIIc): 

Q 3d -H (IIIc) 
[wherein Q 3d has the same meaning as described above] with 
an acid halide represented by the following formula (Ila- 
2c) : 

II /^ X W 
Halo-S-< J I (I I a - 2 c ) 

0 I 

R 1 01 

[wherein X 5 , X 6 , X 7 , X 8 , R 101 and Halo have the same meanings 
as described above] . 

The compound of the formula (VIIIa-2f) can be obtained 
by reacting the compound of the formula (IIa-2e) with halo- 
gen such as chlorine gas at 0 to 30°C for 10 minutes to 60 
hours in water or a mixed solvent of water with an organic 
carboxylic acid such as acetic acid, thereby forming the 
corresponding sulfonyl chloride; and then adding the re- 
sulting sulfonyl chloride to an amino compound of the for- 
mula (IIIc), which has been dissolved in an appropriate 
solvent, at -50 to 40°C. 

The reaction between the compound of the formula (Ila- 
2e) and halogen is carried out at 0 to 20°C, usually in wa- 
t**r or a 10 to 90% aqueous solution of acetic acid, if nec- 
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essary in the presence of a Lewis acid such as ferric chlo- 
ride as a catalyst. As the halogen, a chlorine gas is 
used. The reaction of the resulting acid chloride (IIa-2c) 
with the amine of the formula (IIIc) is carried out at -20 
to 50°C, if necessary in the presence of a base, in a sol- 
vent, for example, water, an alcohol solvent such as etha- 
nol, an ether solvent such as diethyl ether, tetrahydrof u- 
ran, dimethoxyethane or dioxane, a halogen solvent such as 
dichloromethane or chloroform or acetone or a mixed solvent 
thereof, whereby the compound of the formula (VIIIa-2f) can 
be obtained. 

Specific examples of the base include carbonates, alk- 
oxides and hydroxides of an alkali metal or alkaline earth 
metal, such as sodium carbonate, potassium carbonate, so- 
dium hydroxide and potassium hydroxide; and organic bases 
such as pyridine, 2, 6-lutidine, collidine, 4- 
dimethylaminopyridine, triethylamine, N-methylmorpholine , 
diisopropylethylamine and diazabicyclo [ 5 . 4 . 0 ] undec-7-ene 
(DBU) . 

The protecting group of the nitrogen atom of the com- 
pound represented by the formula (VIIIa-2f) can be removed 
by the ordinarily employed process. Described specifi- 
cally, when the protecting group is a tertiary butoxycar- 
bonyl group, it can be removed by using an appropriate acid 
such as acetic acid, hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, trif luoroacetic acid or 
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trifluoromethanesulfonic acid or combination thereof. An 
arylmethyl group such as benzyl can be removed by the hy- 
drogenolysis in the presence of a palladium-carbon cata- 
lyst. A triphenylmethyl group can be removed by using an 
appropriate acid such as formic acid, acetic acid, hydro- 
chloric acid, hydrobromic acid, sulfuric acid, phosphoric 
acid, trifluoroacetic acid or trifluoromethanesulfonic acid 
or combination thereof. The arylmethyl group such as ben- 
zyl group can also be removed by Birch reduction with a 
metal sodium in liquid ammonia or by hydrogenolysis in the 
presence of a palladium-carbon catalyst. Thus, by the re- 
moval of the protecting group, the compound of the formula 
(VIIIa-2e) can be obtained. 

<Synthesis of the compound of the formula (VIIIa-3a)> 

Among the compounds of the formula (Villa), the com- 
pound of the following formula (VIIIa-3a) : 

Q3a _ s _ N j (V I I I a - 3 a) 

[wherein X 9 , X 10 , X 11 , X 12 , Q 3a , w and z have the same mean- 
ings as described above] can be obtained by removing the 
protecting group from the nitrogen atom of Q 3d of the com- 
pound which is available by the below-described preparation 
process and is represented by the following formula (VHIa- 
3b) : 
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(VI I I a - 3 b) 



[wherein X 9 , X 10 , X 11 , X 12 , Q 3d , w and z have the same mean- 
ings as described above] . 

Described specifically, the compound represented by 
the following formula (XIV) : 

Q 3d -S0 2 -NHCOOR 60 (XIV) 
[wherein R 60 and Q 3d have the same meanings as described 
above] can be synthesized by reacting an amino compound 
represented by the following formula (IIIc) : 

Q 3d -H (Hie) 
[wherein Q 3d has the same meaning as described above] with 
a compound represented by the following formula (XIII): 

C1-S0 2 -NHC00R 60 (XIII) 
[wherein R 60 represents an easily removable group such as 
tertiary butyl, benzyl, paramethoxybenzyl or paranitroben- 
zyl], which has been obtained from chlorosulf onyl isocya- 
nate and an alcohol, in the presence of an appropriate base 
in an inert solvent. 

The compound of the formula (VIIIa-3b) can be synthe- 
sized by removing the protecting group from the nitrogen 
atom of the compound of the formula (XIV) , thereby obtain- 
ing the compound represented by the following formula (XV) : 
Q 3d -S0 2 -NH 2 (XV) 
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[wherein, Q 3d has the same meaning as described above] and 
then reacting the resulting compound of the formula (XV) 
with a compound represented by the following formula (Ila- 
3a) : 



(I I a - 3 a ) 



[wherein, X 9 , X 10 , X 11 , X 12 , w and z have the same meanings 
as described above, L 2 and L 3 each independently represents 
an eliminating group frequently employed in organic chemis- 
try such as chlorine, bromine, iodine, methylsuf onyloxy or 
paratoluenesulfonyloxy] in the presence of an appropriate 
base in an inert solvent. 

The reaction between the compounds of the formula 
(IIIc) and (XIII) is carried out at -70 to 100°C in an sol- 
vent, for example, an ether solvent such as diethyl ether, 
tetrahydrofuran, dimethoxyethane or dioxane, a halogen sol- 
vent such as dichloromethane or chloroform, benzene, tolu- 
ene or acetone, or a mixed solvent thereof in the presence 
of a base such as sodium carbonate, potassium carbonate, or 
an organic base such as pyridine, 2 , 6-lutidine, collidine, 
4-dimethylaminopyridine, triethylamine, N-methylmorpholine, 
diisopropylethylamine and diazabicyclo [ 5 . 4 . 0] undec-7-ene 
(DBU), whereby the compound of the formula (XIV) can be ob- 
tained. 

The protecting group on the nitrogen atom of the com- 
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pound represented by the formula (XIV) can be removed as 
described below. When the protecting group is a tertiary 
butoxycarbonyl group, it can be removed using an appropri- 
ate acid such as acetic acid, hydrochloric acid, hydrobro- 
mic acid, sulfuric acid, phosphoric acid, trif luoroacetic 
acid or trif luoromethanesulf onic acid, or combination 
thereof. An arylmethyl group such as benzyloxycarbonyl , 
paranitrobenzyloxycarbonyl or paramethoxybenzyloxycarbonyl 
can be removed by the hydrogenolysis in the presence of a 
palladium-carbon catalyst. The paramethoxybenzyloxycar- 
bonyl group can be removed using an appropriate acid such 
as acetic acid, hydrochloric acid, hydrobromic acid, sulfu- 
ric acid, phosphoric acid, trif luoroacetic acid or trifluo- 
romethanesulfonic acid or combination thereof. Thus, by 
the removal of the protecting group, the compound of the 
formula (XV) can be obtained. 

The reaction of the compound of the formula (XV) with 
the compound of the formula (IIa-3a) is carried out at -20 
to 150°C in the presence of a base in a solvent, for exam- 
ple, an alcohol solvent such as ethanol, an ether solvent 
such as diethyl ether, tetrahydrof uran, dimethoxyethane or 
dioxane, a halogen solvent such as dichloromethane or chlo- 
roform, a solvent such as acetone, or an amide solvent such 
as N,N-dimethylformamide, N-methylpyrolidin-2-one or acet- 
amide, or a mixed solvent thereof, whereby the compound of 
the formula (VIII-3b) can be obtained. Examples of the 
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base include sodium carbonate, potassium carbonate, sodium 
hydride, potassium hydride, and organic bases such as pyri- 
dine, 2, 6-lutidine, collidine, 4-dimethylaminopyridine , 
triethylamine, N-methylmorpholine, diisopropylethylamine 
and diazabicyclo[5.4.0]undec-7-ene (DBU) . 

The protecting group of the nitrogen atom of the com- 
pound represented by the formula (VIII-3b) can be removed 
by the ordinarily employed process. Described specifi- 
cally, when the protecting group is a tertiary butoxycar- 
bonyl group, it can be removed using an appropriate acid 
such as acetic acid, hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, trif luoroacetic acid or 
trifluoromethanesulfonic acid or combination thereof. An 
arylmethyl group such as benzyl can be removed by the hy- 
drogenolysis in the presence of a palladium-carbon cata- 
lyst. A triphenylmethyl group can be removed using an ap- 
propriate acid such as formic acid, acetic acid, hydrochlo- 
ric acid, hydrobromic acid, sulfuric acid, phosphoric acid, 
trifluoroacetic acid or trifluoromethanesulfonic acid or 
combination thereof. The arylmethyl group such as benzyl 
can also be removed by Birch reduction with a metal sodium 
in liquid ammonia or by hydrogenolysis in the presence of a 
palladium-carbon catalyst. Thus, by the removal of the 
protecting group, the compound of the formula (VIII-3a) can 
be obtained. 

<Reaction of any one of the compounds of the formulas (IVa) 
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to (IVd) with the compound of the formula (VIIIa> 

Examples of the carboxylic acid of each of the formu- 
las (IVa) to (IVd) in an appropriate activated form include 
acid mixed acid anhydrides available by reacting the car- 
boxylic acid of each of the formulas (IVa) to (IVd) with a 
chloroformate ester such as isobutyl chlorof ormate, thereby 
converting it into the corresponding acid anhydride, acid 
halides such as acyl chloride prepared by treating with an 
inorganic acid halide such thionyl chloride, active esters 
obtained by reacting with a phenol such as paranitrophenol 
or pentafluorophenyl-trifluoroacetate, active esters ob- 
tained by reacting it with N-hydroxybenztriazole or N- 
hydroxysuccinimide, reaction products with N,N'- 
dicyclohexylcarbodiimide or N- ( 3-dimethylaminopropyl ) -N' - 
ethylcarbodiimide hydrochloride which is ordinarily em- 
ployed in the synthesis of an amino acid, reaction products 
with diethyl cyanophosphonate (Shioiri's method) and reac- 
tion products with triphenylphosphine and 2,2'- 
dipyridylsulfide (Mukaiyama' s method). 

The resulting carboxylic acid in an activated form is 
reacted with the compound of the formula (Villa) at -78 to 
150°C, usually in the presence of an appropriate base in an 
inert solvent, whereby the sulfonyl derivative of the for- 
mula (I) can be obtained. 

Examples of the base" include carbonates, alkoxides, 
hydroxides and hydrides of an alkali metal or alkaline 
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earth metal, such as sodium carbonate, potassium carbonate, 
sodium ethoxide, potassium butoxide, sodium hydroxide, po- 
tassium hydroxide, sodium hydride and potassium hydride; 
organometallic base compounds typified by alkyl lithium 
such as n-butyl lithium and dialkylaminolithium such as 
lithium diisopropylamide; organometallic base of bissilyla- 
mine compounds such as lithium bis (trimethylsilyl ) amide ; 
and organic bases such as pyridine, 2, 6-lutidine, colli- 
dine, 4-dimethylaminopyridine, triethylamine, N- 
methylmorpholine, diisopropylethylamine and diazabicy- 
clo[5.4.0]undec-7-ene (DBU) . 

Examples of the inert solvent include dichloromethane , 
chloroform, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxyethane, dioxane, toluene, N , N-dimethylf ormamide , 
N,N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethyl- 
sulf oxide and sulfolane. 
[Preparation Process-2- ( 1 ) ] 

When the nitrogen atom of Q 3a of the compound repre- 
sented by the below-described formula (Villa) to be acy- 
lated: 

Q 3a -S0 2 -Q A (Villa) 
[wherein, Q 3a and Q A have the same meanings as described 
above] is a primary or secondary amine, preferred examples 
of the base include carbonates and hydroxides of an alkali 
metal or alkaline earth metal, such as sodium carbonate, 
potassium carbonate, sodium hydroxide and potassium hydrox- 
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ide; and organic bases such as pyridine, 2 , 6-lutidine , col 
lidine, 4-dimethylaminopyridine, triethylamine , N- 
methylmorpholine, diisopropylethylamine and diazabicy- 
clo[5.4 . 0]undec-7-ene (DBU) and usable examples of the sol 
vent include, in addition to inert solvents, alcohol sol- 
vents such as ethanol and butanol and ester solvents such 
as ethyl acetate. 
[Preparation Process-2- (2 ) ] 

When the nitrogen atom of Q 3a of the compound repre- 
sented by the below-described formula (Villa) to be acy- 
lated: 

Q 3a -S0 2 -Q A (Villa) 
[wherein Q 3a and Q A have the same meanings as described 
above] forms an amide bond, examples of the base include 
alkoxides and hydrides of an alkali metal or alkaline ear 
metal such as sodium ethoxide, potassium butoxide, sodium 
hydride and potassium hydride; organometallic base com- 
pounds typified by alkyl lithium such as n-butyl lithium 
and dialkylaminolithium such as lithium diisopropylamide; 
organometallic base of bissilylamine compounds such as 
lithium bis (trimethylsilyl) amide; and organic bases such 
diazabicyclo[5.4.0]undec-7-ene (DBU). Examples of the in- 
ert solvent include tetrahydrof uran, 1 , 2-dimethoxyethane, 
dioxane and N , N-dimethylf ormamide . 
[Preparation Process-3] 

A process for preparing, in the case the nitrogen atom of 
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Q 3a of the compound represented by the following formula 

(Villa) : 

Q 3a -S0 2 -Q A (Villa) 
[wherein, Q 3a and Q A have the same meanings as described 
above] constitutes an amide, the sulfonyl derivative of the 
present invention by alkylating the nitrogen atom of the 
formula (Villa) with any one of the compounds represented 
by the following formulas (Va) to (Vd) : 
qI-q^-CHI^R 13 < Va ) 
Q 1 -N ( R 20 ) - (CH 2 ) na-CHI^R 13 (Vb) 
Q^-O- (CH 2 ) mi~CHL 1 R 13 (VO 
Q L -S-(CH 2 ) a i-CH-L L R 13 (Vd) 
[wherein Q 1 , Q 2b , R 13 , R 20 1 ml and L 1 have the same meanings 
as described above] . 

When the nitrogen atom of Q 3a of the compound of the 
formula (Villa) is a nitrogen atom of an amide bond, the 
sulfonyl derivative of the formula (I) can be synthesized 
by alkylating the nitrogen atom of Q 3a of the compound of 
the formula (Villa) with any one of the compounds of the 
formulas (Va) to (Vd) . Described specifically, the sul- 
fonyl derivative (I) can be obtained by reacting the com- 
pound of the formula (Villa) with any one of the compounds 
of the formulas (Va) to (Vd) at -78 to 150°C for 0.5 to 120 
hours in the presence of an appropriate base in an inert 
solvent, thereby effecting alkylation of the nitrogen atom. 
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Examples of the base include alkoxides and hydrides of 
an alkali metal or alkaline earth metal, such as sodium 
ethoxide, potassium butoxide, sodium hydride and potassium 
hydride; organometallic base compounds typified by alkyl 
lithium such as n-butyl lithium and dialkylaminolithium 
such as lithium diisopropylamide; organometallic base of 
bissilylamine compounds such as lithium 

bis (trimethylsilyl) amide; and organic bases such as di- 
azabicyclo[5.4.0]undec-7-ene (DBU). Preferred examples of 
the inert solvent include tetrahydrof uran, 1,2- 
dimethoxyethane, toluene, dioxane and N,N- 
dimethylf ormamide . 
[Preparation Process-4] 

A process for preparing, in the case where the nitrogen 
atom of Q 3a of the compound represented by the formula 
(Villa) : 

Q 3a -S0 2 -Q A (Villa) 
[wherein, Q 3a and Q A have the same meanings as described 
above] exists as a primary or secondary amine, the sulfonyl 
derivative (I) by forming the corresponding imine with any 
one of the carbonyl compounds represented by the following 
formulas (Via) to (VId) : 

Q i_ Q 2b_ c(=0)R i3 (Via) 

Q 1 -N(R 20 )-(CH 2 ) ml -C(=O)R 13 (VIb) 
Q 1 -0- (CH2) mi - C (=0) R 13 (Vic) 
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Qi-S- (CH 2 )i-C (=0)R 13 (VId) 
[wherein Q 1 , Q 2b , R 13 / R 2 ° and ml have the same meanings as 
described above], followed by reduction. 

Described specifically, when the nitrogen atom of Q 3a 
of the compound of the formula (Villa) exists as an amine, 
the sulfonyl derivative of the formula (I) can be prepared 
by reacting the compound of the formula (Villa) with any 
one of the carbonyl compounds of the formulas (Via) to 
(VId) at -20 to 150°C for 0.5 to 120 hours, usually in an 
inert solvent, if necessary in the presence of an organic 
acid such as acetic acid, a mineral acid such as hydrochlo- 
ric acid or a Lewis acid such as aluminum chloride, thereby 
forming the corresponding imine and then hydrogenating the 
resulting imine with a boron hydride reducing agent such as 
sodium borohydride, sodium cyanoborohydride or sodium tri- 
acetoxyborohydride or a catalytic reduction catalyst such 
as palladium-carbon in an inert solvent at 10 to 110 °C for 

0.5 to 120 hours. 

Examples of the inert solvent include dichloromethane , 
chloroform, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxye thane, dioxane, toluene, N, N-dimethylf ormamide, 
N,N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethyl- 
sulf oxide and sulfolane. 
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[Preparation Process-5] 

A process for reacting, in the case where Q 3a of the com- 
pound represented by the following formula (Villa) : 

Q 3a -S0 2 -Q A < VIIIa) 
[wherein, Q 3a and Q A have the same meanings as described 
above] exists as a primary or secondary amine, the compound 
of the formula (Villa) with any one of the primary-amine- 
containing compounds represented by the following formulas 
(Vila) to (Vlld) : 

Q i-Q 2b -NH 2 < VIIa) 
Q i_ N(R 2o ) _ ( cH 2 ) m2 -NH2 (Vllb) 
Q 1 -0-(CH 2 ) m2 -NH 2 (VIIc) 
Q 1 -S-(CH 2 ) ffi2 -NH 2 (Vlld) 
or a secondary-amine-containing compound represented by the 
following formula (Vile) : 



3" - 



N — H (Vile) 



[in the above-described formulas, Q 1 , Q 2b , R 2 °, m2 and the 
group: 



-C N-H 



have the same meanings as described above] by using a rea- 
gent such as phosgene, triphosgene or carbonyldiimidazole , 
thereby forming the corresponding urea derivative. 
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When Q 3a of the compound of the formula (Villa) exists 
as an amine, the compound of the formula (Villa) is reacted 
with any one of the primary-amine-containing compounds rep- 
resented by the formulas (Vila) to (Vlld) or the secondary- 
amine-containing compound represented by the formula (Vile) 
and the reagent such as phosgene, triphosgene or 1,1'- 
carbonyldiimidazole to introduce it into the sulfonyl de- 
rivative of the present invention represented by the for- 
mula (I), which is to be an urea derivative. 

The synthesis can be carried out by successively re- 
acting, with the reagent such as phosgene, triphosgene or 
l,l'-carbonyldiimidazole, any one of the primary-amine- 
containing compounds of the formulas (Vila) to (Vlld) or 
the secondary-amine-containing compound of the formula 
(Vile) and the compound of the formula (Villa), if neces- 
sary in the presence of a base, in an inert solvent. Exam- 
ples of the inert solvent include dichloromethane, chloro- 
form, carbon tetrachloride, tetrahydrof uran, 1,2- 
dimethoxy ethane, dioxane, toluene, N , N-dimethylf ormamide, 
N,N-dimethylacetamide, N-methylpyrrolidin-2-one, dimethyl- 
sulf oxide and sulfolane. Among them, dichloromethane, tet- 
rahydrofuran and toluene are preferred. 

Examples of the base include carbonates and hydroxides 
of an alkali metal or alkaline earth metal such as sodium 
carbonate, potassium carbonate, sodium hydroxide and potas- 
sium hydroxide; and organic bases such as pyridine, 2,6- 
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lutidine, collidine, 4-dimethylaminopyridine, triethyla- 
minS/ N _ me thylmorpholine, diisopropylethylamine and di- 
azabicyclo[5.4.0]undec-7-ene (DBU) . The reaction may be 
conducted at a temperature range of from -70°C to 110°C. 
[Preparation Process-6] 

A process for preparing a urea-containing sulfonyl deriva- 
tive of the formula (I) by reacting, in the case where the 
nitrogen atom of Q 3a of the compound represented by the 
formula (Villa) : 

Q 3a -S0 2 -Q A (Villa) 
[wherein, Q 3a and Q A have the same meanings as described 
above] exists as a primary or secondary amine, the amine of 
the formula (villa) with a known isocyanate derivative (Q 1 - 
Q 2b_ N=c=0) [wh erein, Q 1 and Q 2b have the same meanings as 
described above] or an isocyanate prepared from any one of 
the carboxylic acids represented by the following formulas 
(IVa) to (IVd) : 

Q^Q^-COOH < IVa) 
Q x -N (R 20 ) - (CH 2 ) m i-COOH (IVb) 
Q 1 -0-(CH 2 ) m i-COOH (Ivc) 
Q 1 -S- (CH 2 ) mi-COOH ( Ivd) 

[wherein Q 1 , Q 2b , R 20 and ml have the same meanings as de- 
scribed above] . 

When Q 3a of the compound represented by the formula 
(Villa) is an amine, the sulfonyl derivative of the formula 
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(I) can be prepared by reacting the compound of the formula 
(Villa) with a known isocyanate derivative at -20 to 100°C 
for 0.5 to 120 hours in an inert solvent. 

The isocyanate derivative can be synthesized from any 
one of the carboxylic acids of the formulas (iVa) to (ivd). 
Described specifically, it can be obtained by introducing 
any one of the carboxylic acids of the formulas (IVa) to 
(IVd) into the corresponding acid halide with thionyl chlo- 
ride, oxalyl chloride or the like, reacting the resulting 
acid halide with sodium azide at a temperature range of 
from 0 to 60°C in an inert solvent and then, heating the 
reaction mixture; by reacting the carboxylic acid of the 
formula (IVa) with a chlorof ormate such as isobutyl chloro- 
formate, reacting the resulting acid anhydride with sodium 
azide and then heating the reaction mixture; or introducing 
any one of the carboxylic acids represented by the formulas 
(IVa) to (IVd) into the corresponding hydrazide through an 
ester in an 'inert solvent such as tetrahydrof uran, chloro- 
form or toluene at -20 to 110°C, reacting the resulting hy- 
drazide with nitrous acid or alkyl ester thereof to intro- 
duce it into the corresponding acylazide and then heating 
at 20 to 150 °C in a solvent such as chloroform, dichloro- 
ethane, toluene, xylene or N, N-dimethylf ormamide . 

The sulfonyl derivative of the formula (I) can also be 
prepared by reacting any one of the carboxylic acids of the 
formulas (IVa) to (IVd) with diphenylphosphorylazide at 10 
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to 100°C in the presence of a base such as triethylamine in 
an inert solvent. 
[Preparation Process-7] 

The compound represented by the following formula 

(XVI) : 

q i_q2_ t 1-q3_S0 2 -NHC00R 60 (XVI) 

[wherein, Q 1 , Q 2 , Q 3 , ^° and T * have the Same meaningS aS 
described above] can be synthesized by reacting, in the 
case where the nitrogen atom of Q 3a of the compound repre- 
sented by the following formula (la) to be sulf onylated : 

Q 1 -Q 2 -T 1 -Q 3a < Ia > 
[wherein, Q 1 , Q 2 , Q 3a and T 1 have the same meanings as de- 
scribed above] exists as a primary or secondary amine, the 
compound of the formula (la) with a compound which is 
available from chlorosulf onyl isocyanate and an alcohol and 
is represented by the following formula (XIII): 

Cl-S0 2 -NHCOOR 60 (XIII) 
[wherein, R 60 has the same meaning as described above] in 
the presence of an appropriate base in an inert solvent. 

The compound represented by the following formula (I- 

3a) : 



ii /Vm- 

Q i_Q2_ T t_Q3 _ s — N I | ( I - 3 a) 



0 

[wherein, Q 1 , Q 2 , Q 3 , T 1 , X 9 , X 10 , X 11 , X 12 , w and z have the 
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same meanings as described above], one of the compounds of 
the formula (I), can be synthesized by removing the pro- 
tecting group on the nitrogen atom of the resulting com- 
pound (XVI), thereby obtaining a compound represented by 
the following formula (XVII): 

q i-q 2 -t 1 -q 3 -so 2 -nh 2 (XVII) 

[wherein, Q 1 , Q 2 , Q 3 and T 1 have the same meanings as de- 
scribed above]; and then reacting the resulting compound of 
the formula (XVII) with a compound represented by the fol- 
lowing formula (IIa-3a) : 

T| |^ ( I I a - 3 a) 

L ev« 

v 9 v" yii x 12 L 2 , L 3 , w and z have the same 
[wherexn, X , X , a , a 

meanings as described above] in an appropriate base in an 

inert solvent. 

The reaction between the compound of the formula (la) 
and the compound of the formula (XIII) to synthesize the 
compound of the formula (XVI, is effected at -70 to 100°C 
in an solvent, for example, an ether solvent such as di- 
ethyl ether, tetrahydrofuran, dimethoxyethane or dioxane, a 
halogen solvent such as dichloromethane or chloroform, or a 
solvent such as benzene, toluene or acetone or a mixed sol- 
vent thereof and in this reaction, usable examples of the 
base include sodium carbonate, potassium carbonate and cr- 
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g anic bases such as pyridine, 2, 6-iutidine. coiiidine, 4- 
dimethylaminopyridine, triethylamine, K-methylmorpholine. 
diisopropylethylamine and diazabicyclo [5. 4 . 0, undec-7-ene 
(DBU) . 

The protecting group on the nitrogen atom of the com- 
pound of the formula (XVI, can be removed as described be- 
lou . When the protecting group is a tertiary butoxycar- 
bonyl group, it can be removed using an appropriate acid 
such as acetic acid, hydrochloric acid, hydrobromic acid, 
sulfuric acid, phosphoric acid, trif luoroacetic acid or 
tri fluoromethanesulfonic acid, or combination thereof. An 
arylmethyl group such as b enzyloxycarbonyl, paranitrobenzy- 
Xoxycarbonyl or paramethoxybenzyloxycarbonyl can be removed 
by the hydrogenolysis in the presence of a palladium-carbon 
catalyst. The paramethoxybenzyloxycarbonyl group can be 
removed using an appropriate acid such as acetic acid, hy- 
dr ochloric acid, hydrobromic acid, sulfuric acid, phospho- 
ric acid, trifluoroacetic acid or trif luoromethanesulf onrc 

.p Thus bv the removal of the 
acid or combination thereof. Thus, oy t. 

protecting group, the compound of the formula (XVII> can be 
obtained. 

The reaction of the compound of the formula (XVII) 
with the compound of the formula ,11.-3.) is carried out at 
.20 to 150°C in the presence of a base in a solvent, for 
example, an alcohol solvent such as ethanol, an ether sol- 
vent such as diethyl ether, tetrahydrofuran, dimeth- 
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oxyethane or dioxane, a halogen solvent such as dichlo- 
romethane or chloroform, a solvent such as acetone, N,N- 
dimethylformamide, N-methylpyrolidin-2-one or acetamide, or 
a mixed solvent thereof, whereby the compound of the for- 
mula (I-3a), one of the compounds of the formula (I), can 
be obtained. 

Examples of the base include sodium carbonate, potas- 
sium carbonate, and organic bases such as pyridine, 2,6- 
lutidine, collidine, 4-dimethylaminopyridine, triethyla- 
mine/ N - me thylmorpholine, diisopropylethylamine and di- 
azabicyclo[5.4.0]undec-7-ene (DBU) . 

From the compound of the formula (I-3a), it is possi- 
ble to eliminate the protecting group in an ordinarily em- 
ployed process if necessary. 
[Preparation Process-8] 

A process for synthesizing a sulfonyl derivative repre- 
sented by the following formula (I): 

q i_q2_ t i_q3_ S 0 2 -Q a (I) 
[wherein, Q 1 , Q 2 , Q 3 , Q A , T 1 have the same meanings as de- 
scribed above] by coupling reaction using a transition 
metal catalyst. 

When in the structure of Q 1 of the sulfonyl derivative 
of the formula (I), a halogen- or trif luoromethanesulf ony- 
loxy-substituted aryl group or a halogen- or trifluo- 
romethanesulfonyloxy-substituted alkenyl group is con- 
tained, it can be subjected to coupling reaction with a bo- 
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ric-acid-substituted aryl compound in the presence of a 
transition metal catalyst. 

When in the structure of Q 1 of the sulfonyl derivative 
of the formula (I), an alkenyl group is contained, it can 
be subjected to coupling reaction with a halogen- or tri- 
fluoromethanesulfonyloxy-substituted aryl group in the 
presence of a transition metal catalyst. 

When in the structure of Q 1 of the sulfonyl derivative 
represented by the formula (I), a boric-acid-substituted 
aryl group is contained, it can be subjected to coupling 
reaction with a halogen- or trif luoromethanesulf onyloxy- 
substituted aryl compound or a halogen- or trifluo- 

. ... -..v.~4-<<-,.*- 0 h aUpnvl compound. 
romethanesullonyroxy-=""='-"- 

When in the structure of Q 1 of the sulfonyl derivative 
of the formula (I), a halogen- or trif luoromethanesulf ony- 
loxy-substituted aryl group or a halogen- or trifluo- 
romethanesulfonyloxy-substituted alkenyl group is con- 
tained, it can be subjected to coupling reaction with a bo- 
ric-acid-substituted aryl derivative by using a transition 
metal catalyst such as 

tetrakis(triphenylphosphine) palladium (0) , in a two-phase 
solvent such as benzene-water or toluene-water, an amide 
solvent such as N, N-dimethylf ormamide or an ether solvent 
such as tetrahydrcfuran or dimethoxyethane, in the presence 
of a base such as sodium carbonate, sodium hydroxide, bar- 
ium hydroxide, potassium phosphate or cesium carbonate or a 
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neutral salt such as cesiu, fluoride at a temperature range 

of 20 to 150°C for 0.5 to 120 hours. 

When in the structure of Q 1 of the sulfonyl derivative 
represented by the formula (I), an alkenyl group or boric- 
acid-substituted alkenyl group is contained, it can be sub- 
jected to coupling reaction with a halogen- or trifluo- 
romethanesulfonyloxy-substituted aryl group by using a 
transition metal catalyst such as palladium acetate, in the 
presence of an appropriate base, in an amide solvent such 
as N ,N-dimethylformamide at a temperature range of from 20 
to 150°C for 0.5 to 120 hours. 

When in the structure of Q 1 of the sulfonyl derivative 

, , . ^. m ui = n\ . a haloaen- or trifluo- 

representea oy uic j.w,.^--- - 

romethanesulfonyloxy-substituted aryl group, it can be sub- 
jected to coupling reaction with an alkenyl compound by us- 
ing a transition metal catalyst. By the above-described 
process, the sulfonyl derivative of the formula (I) can be 
obtained. From the sulfonyl derivative of the formula (I) 
can be obtained. By deprotection, the sulfonyl derivative 
of the formula (I) having a changed substituent can be ob- 
tained. 

[Preparation Process-9] 

A process for preparing each of a thioamido type sulfona- 
mide product, an amidoxime type sulfonamide product and a 
hydrazono type sulfonamide product: 

When T x -Q 3 of the sulfonyl derivative represented by 
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the following formula (I) : 

Q 1 -Q 2 -T 1 -Q 3 -S0 2 -Q A (I) 
[wherein Q 1 , Q 2 , Q 3 ' Q* and T 1 have the same meanings as de- 
scribed above] represents any one of the following formu- 



las : 



R 3 R" 



0 V / 



R 

[wherein R 3 , R\ R 7 , *° and R 9 have the same meanings as de- 
scribed above, n stands for an integer of 1 or 2, p stands 
for an integer of 1 to 3 and q stands for an integer of 0 
to 3 with the proviso that the sum of p and q stands for an 
integer of 3 or 4, and none of amine-, alxylamine-, amido-, 
h ydroxyl- and carboxylic-acid-containing substituents exist 
on R 3 , R\ R 7 , R e , R s or a substituent substitutable there- 
for in Q\ Q 2 and Q 3 of the formula (I), 

a thioamido type sulfonamide derivative (I) can be obtained 
by reacting the sulfonyl derivative represented by the for- 
mu la (I) with a diphosphorous pentasufide or Lawson reagent 
,2, 4-bis (4-methoxyphenyl) -1, 3-dithia-2, 4-diphos P hetane-2, 4- 
disufide, at -30 to 150'C. if necessary in an inert solvent 
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at 0 to 120-C. Examples of the inert solvent include alkyl 
halide solvents suoh as diohloromethane, chloroform and 
carbon tetrachloride, ether solvents suoh as tetrahydrof u- 
ran, 1 , 2-dimethoxyethane and dioxane and aromatic solvents 
suoh as benzene and toluene, and a mixture thereof. 

The sulfonamide derivative represented by the formula 
(I) C an be obtained by reacting the obtained thioamido type 
sulfomide with a hydroxyzine, alkoxyamine which may have 
a substituent, and hydrazine which may have a substituent, 
or a salt thereof, in the presence of a mercury catalyst 
such as a mercury ohloride at -30 to l 5 0'C if neces- 

sary, or in an appropriate solvent 0 to 120°C if necessary. 
Examples of the solvent include alcohol solvents such as 
ethanol, alkyl halide solvents such as diohloromethane, 
chloroform and carbon tetraohloride, ether solvents such as 
tetrahydrofuran, 1 , 2-dimethoxyethane and dioxane and aro- 
matic solvents such as benzene and toluene, and a mixture 
thereof . 

The sulfonyl derivative represented by the formula 
,1, can be obtained by reacting the sulfonyl derivative of 
the formula (I) with a halogenating agent such as phospho- 
rous oxychloride or phosphorus pentachloride or an alkylat- 
ing agent such as Meerwein reagent at -30 to 140'C. if nec- 
essary in an inert solvent, for example, a halogen solvent 
such as chloroform at 0 to 80°C, to convert the derivative 
into the corresponding imino chloride or imino ether and 
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then, reacting the resulting imino chloride or imino ether 
with hydroxylamine, alkoxyamine which may have a substitu- 
ent or salt thereof at 0 to 80°C, preferably at 20 to 60°C, 
if necessary in the presence of a base catalyst. 

Examples of the inert solvent include alkyl halide 
solvents such as dichloromethane, chloroform and carbon 
tetrachloride, ether solvents such as tetrahydrof uran, 1,2- 
dimethoxyethane and dioxane and aromatic solvents such as 
benzene and toluene. Among them, the alkyl halide solvents 
are particularly preferred. Examples of the base include 
carbonates, alkoxides, hydroxides and hydrides of an alkali 
metal or alkaline earth metal, such as sodium carbonate, 
potassium carbonate, sodium ethoxide, potassium butoxide, 
sodium hydroxide, potassium hydroxide, sodium hydride and 
potassium hydride; organometallic base compounds typified 
by an alkyl lithium such as n-butyl lithium and a dialkyla- 
mino lithium such as lithium diisopropylamide ; organometal- 
lic base of bissilylamine compounds such as lithium 
bis (trimethylsilyl) amide; and organic bases such as pyri- 
dine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, 
triethylamine, N-methylmorpholine , diisopropylethylamine 
and diazabicyclo[5.4.0]undec-7-ene (DBU) 
[Preparation Process-10] 
N-oxide formation 

When in the sulfonyl derivative of the formula (I), 
there exists a nitrogen-containing heterocyclic aromatic 
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rlng or aliphatic tertiary a.ine on Q 1 , tf. 0». « T * ° r 
a substituent substitutable therefor, the sulfonyl deriva- 
tive of the formula (I) is reaoted with a peroxide suoh as 
hydrogen peroxide, metachloroperbenzoic aoid or tertiary 
butyl hydroperoxide at -40 to 60°C f or 0 . 5 to 120 hours 
preferably -20 to 20°C in a solvent suoh as water, acetic 
acid, a benzene solvent such as benzene, toluene or xylene, 
an ether solvent such as tetrahydrof uran or dimethoxyethane 
or an alkyl halide solvent such as dichloromethane, chloro- 
form or carbon tetrachloride, whereby the sulfonyl deriva- 
tive of the formula (I) can be obtained as an N-oxide de- 
rivative . 

[Preparation process-il] 
Quaternization of a nitrogen atom 

When in the sulfonyl derivative of the formula (I), 
there exists a nitrogen-containing heterocyclic aromatic 
gr oup or aliphatic tertiary amine on Q S Q«. 0*. * or T* or 
a substituent substitutable therefor, the sulfonyl deriva- 
tive of the formula (!) is reacted with an alxyl halide 
such as methyl iodide or ethyl iodide in an ether solvent 
such as 1,2-dimethoxyethane or dioxane, an aromatic solvent 
such as benzene or toluene, an amide solvent such as 
dimethylformamide, N, N-dimethylacetamide or N- 
methylpyrrolidin-2-one or a sulfoxide solvent such as di- 
ethyl sulfoxide or sulfolane at -10 to 150'C. preferably 0 
to 80°C, whereby the sulfonyl derivative of the formula (I) 
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can be obtained as a quaternary amino product. 
[Preparation Process-12] 
Sulfoxide or sulfone formation 

When in the sulfonyl derivative of the formula (I), a 
sulfur-containing hetero ring or aliphatic thioether exists 
on Q 1 , Q 2 , Q 3 , Q* or T 1 or a substituent substitutable 
therefor, the sulfonyl derivative of the formula (I) is re- 
acted with a peroxide such as hydrogen peroxide, metachlo- 
roperbenzoic acid or tertiary butyl hydroperoxide at -.0 to 
60 °C for 0.5 to 120 hours, preferably -20 to 20°C in a sol- 
vent such as water or acetic acid, a benzene solvent such 
as benzene, toluene or xylene, an ether solvent such as 
tetrahydrofuran or dimethoxyethane or an alkyl halide sol- 
vent such as dichloromethane, chloroform or carbon tetra- 
chloride, whereby the sulfonyl derivative (I) can be ob- 
tained in the form of sulfoxide or sulfone. 
[Preparation Process-13] 
Amidino formation-1 

When in the sulfonyl derivative of the formula (I) , a 
nitrile group exists on tf, Q 2 , Q 3 ' & or T> or a substitu- 
ent substitutable therefor, it can be converted into an am- 
idino group by an ordinarily employed process. The am- 
idino-containing sulfonyl derivative of the formula (I) can 
be obtained, for example,. by allowing an equal amount to 
large excess of a c M alcohol such as methanol, ethanol or 
propanol tc act on the sulfonyl derivative of the formula 
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(I) at -10 to 60°C for 3 to 120 hours in an aliphatic ether 
solvent such as diethyl ether, an alkyl halide solvent such 
as chloroform or dichloromethane or an aprotic solvent such 
as benzene or a mixed solvent thereof in the presence of a 
hydrogen halide such as hydrogen chloride or hydrogen bro- 
mide, thereby converting it to the corresponding imino 
ether; then reacting the resulting imino ether product with 
ammonium, a monoalkylamine which may have a substituent or 
a dialkylamine which may have a substituent, or a carbonate 
or acetate thereof at -10 to 140°C for 0.5 to 200 hours in 
a Ci-4 alcohol such as ethanol or propanol, an aliphatic 
ether solvent such as diethyl ether, an alkyl halide sol- 
vent such as chloroform, an aprotic solvent such as ben- 
zene, a solvent such as N , N -dimethyl formamide or dimethyl- 
sulfoxide or a mixed solvent thereof, preferably at -8 to 
30°C for 10 to 96 hours in ethanol. 
[Preparation Process-14] 
Amidino formation-2 

When in the sulfonyl derivative of the formula (I), a 
primary or secondary amino group exists on Q 1 , Q 2 , Q 3 , Q A or 
T 1 or a substituent substitutable therefor, it can be con- 
verted into a substituted amidino group by an ordinarily 
employed process. 

Described specifically, the amidino-containing sul- 
fonyl derivative of the formula (I) can be obtained, for 
example, by reacting the sulfonyl derivative of the formula 
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(I) with an imino ether, imino chloride or salt thereof, 
which has been synthesized from an amide compound or ni- 
trile compound, in an aliphatic ether solvent such as di- 
ethyl ether, an alkyl halide solvent such as chloroform or 
dichloromethane or an aprotic solvent such as benzene, or a 
mixed solvent thereof, if necessary in the presence of a 
base catalyst, at -10 to 140°C for 0.5 to 200 hours, pref- 
erably 0 to 80°C for 10 to 96 hours. Examples of the base 
include carbonates and hydroxides of an alkali metal or al- 
kaline earth metal, such as sodium carbonate, potassium 
carbonate, sodium hydroxide and potassium hydroxide and or- 
ganic bases such as pyridine, 2, 6-lutidine, collidine, 4- 
dimethylaminopyridine, triethylamine, N-methylmorpholine, 
diisopropylethylamine and diazabicyclo [5 . 4 . 0] undec-7-ene 
(DBU) . 

[Preparation Process-15] 

N-nitrile formation 

When in the sulfonyl derivative of the formula (I) , a 

primary or secondary amine group exists on Q 1 , Q 2 , Q 3 , Q A or 

T 1 or a substituent substitutable therefor, it can be cya- 

nated by an ordinarily employed process. 

For example, the sulfonyl derivative of the formula 
(I) is reacted with cyan bromide in an alcohol solvent such 
as methanol, ethanol or propanol in the presence of a salt 
such as sodium acetate or a base at -10 to 110°C, prefera- 
bly 0 to 60°C, whereby the sulfonyl derivative (I) having a 
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nitrile group on its nitrogen atom can be obtained. Exam- 
ples of the base include carbonates and hydroxides of an 
alkali metal or alkaline earth metal, such as sodium car- 
bonate, potassium carbonate, sodium hydroxide and potassium 
hydroxide; and organic bases such as pyridine, 2,6- 
lutidine, collidine, 4-dimethylaminopyridine, triethyla- 
mine, N-methylmorpholine, diisopropylethylamine and di- 

azabicyclo[5.4.0]undec-7-ene (DBU) . 

[Preparation Process-16] 

Amidoxime or carboxamido-O-alkyloxime introduction 

When in the sulfonyl derivative of the formula (I), a 
nitrile group exists on Q 1 , Q 2 , Q 3 , Q A or T 1 or a substitu- 
ent substitutable therefor, it can be converted into an 
amidoxime or carboxamido-O-alkyloxime group by an ordinar- 
ily employed process. 

For example, the sulfonyl derivative of the formula 
(I) is reacted with hydroxylamine or an alkoxyamine which 
may have a substituent, or salt thereof in an alcohol sol- 
vent such as methanol, ethanol or propanol, an ether sol- 
vent such as diethyl ether or tetrahydrof uran, a halogen- 
ated hydrocarbon such as chloroform or dichloromethane, an 
aprotic solvent such as toluene, an amide solvent such as 
N,N-dimethylformamide or a solvent such as dimethylsulf ox- 
ide, or a mixed solvent thereof at -10 to 110°C, preferably 
0 to 60°C, if necessary in the presence of a base catalyst, 
whereby the sulfonyl derivative of the formula (I) having 
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an amidoxime or carboxamido-O-alkyloxime group can be ob- 
tained. Examples of the base include carbonates and hy- 
droxides of an alkali metal or alkaline earth metal such as 
sodium carbonate, potassium carbonate, sodium hydroxide and 
potassium hydroxide; and organic bases such as pyridine, 
2, 6-lutidine, collidine, 4-dimethylaminopyridine , trieth- 
ylamine, N-methylmorpholine , diisopropylethylamine and di- 
azabicyclo[5.4.0]undec-7-ene (DBU) . 
[Preparation Process-17] 
Guanidino introduction 

When in the sulfonyl derivative of the formula (I), a 
primary or secondary amino group exists on Q 1 , Q 2 , Q 3 , Q A or 
_i or _ 3U bstituent substitutable therefor, it can be con- 
verted into a substituted or unsubst ituted guanidino group 
by an ordinarily employed process. 

For example, the sulfonyl derivative of the formula 
(I) having a primary or secondary amino group is reacted 
with N,N'-di (tert-butoxy)carbonylthiourea and N,N'- 
dicyclohexylcarbodiimide as a condensing agent in an ali- 
phatic ether solvent such as diethyl ether, a halogenated 
hydrocarbon such as chloroform or dichloromethane or an 
aprotic solvent such as benzene, or a mixed solvent thereof 
at -10 to 140°C for 0.5 to 200 hours, preferably 0 to 80°C 
for 10 to 96 hours, if necessary in the presence of a base 
catalyst, and then, as usual, the tertiary butoxycarbonyl 
group is removed, whereby the sulfonyl derivative of the 
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f ormula (I. as a guanidino compound can be synthesized. 
Espies of t h e base include catenates and hydroxides of 
an alkali metal or alkaline earth metai, such as sodium 
carbonate, potassium carbonate, sodium hydroxide and potas- 
sium hydroxide; and organic bases such as pyridine, 2.6- 
Xutidine, collidine, 4-dimethylaminopyridine, triethyla- 
raine , N - m ethylmorpholine, diisopropylethylamine and di- 
azabicyclo [5 . 4 . 0] undec-7-ene ( DBU ) 
[Preparation Process-18] 

Deprotection from the protected nitrogen atom 

„nen in the sulfonyl derivative of the formula <!>, an 
acylamino or alkoxycarbonylamino group exists on Q 1 , Q 2 , Q S , 
qa or x 1 or a substituent substitutable therefor, an amino- 
containin, derivative can be obtained by subjects the de- 
native to hydrolysis at 0 to 80°C in a solvent such as 
water, a lower alcohol or tetrahydrof uran, or a mixed sol- 
vent thereof in the presence of a base such as an alkali 
metal hydroxide e.g. lithium hydroxide, sodium hydroxide or 
potassium hydroxide. The nitrogen atom to which an acyl 
tyP e protecting group such as tertiary butoxycarbonyl or 
paramethoxybenzyloxycarbonyl has been bonded can be con- 
verted into a nitrogen-hydrogen bond by using an approprr- 
ate acid such as acetic acid, hydrochloric acid, hydrobro- 
mi c acid, sulfuric acid, phosphoric acid, 
acid or trifluoromethanesulfonic acid or combination 
th ereof in a solvent such as water, an alcohol solvent such 
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as methanol, an allcyl halide solvent such as dichlo- 
romethane, chloroform or carbon tetrachloride, an ether 
solvent such as tetrahydrof uran, 1, 2-dimethoxyethane or di- 
oxane or an aromatic solvent such as benzene or toluene and 
removing the acyl type protecting group from the nitrogen 

atom at 0 to 80°C. 

The nitrogen atom to which an arylmethoxycarbonyl 
gr ou P such as benzyloxycarbonyl. paramethoxybenzyloxycar- 
b onyl or para <ortho> -nitrobenzyloxycarbonyl has been bonded 
can be converted into a nitrogen-hydrogen bond by removing 
the arylmethoxycarbonyl group from the protected nitrogen 
atom through hydrogenolysis in the presence of a palladium- 
oarbon catalyst In a solvent such as water, an alcohol sol- 
vent such as ethanol, an ester solvent such as ethyl ace- 
tate, an ether solvent such as diethyl ether or tetrahydro 
furan, or a solvent such as acetic acid or N,N- 
dimethylformamide. or a mixed solvent thereof. The nitro- 
gen atom to which a silyl type protecting group such as 
trimethylsilyl or tertiary butyl dimethylsilyl has been 
bonded can be converted into a nitrogen-hydrogen bond by 
reacting with hydrochloric acid or a hydrof luoride such as 
tetrabutylammonium fluoride at 0 to 80'C in an alxyl halid 
solvent such as dichloromethane, chloroform or carbon tet- 
rachloride, an ether solvent such as tetrahydrof uran, 1.2 
dimethoxyethane or dioxane or an aromatic solvent such as 
benzene or toluene, thereby removing the silyl group from 



324 



the protected nitrogen atom. The nitrogen atom to which a 
benzyl group has been bonded ten be converted into a nitro- 
gen-hydrogen bond by removing the benzyl group through the 
catalytic reduction at 0 to 80°C with a palladium-carbon 
catalyst or the like in a solvent such as ethanol, tetrahy- 
drof uran or acetic acid or through the Birch's reduction 
wit h a metal sodium in a liguid ammonia. The nitrogen atom 
to which a triphenylmetnyl group has been bonded can be 
converted into a nitrogen-hydrogen bond by removing the 
tri phenylmethyl group through the catalytic reduction with 
a palladium-carbon catalyst or the like at 0 to 80*c in a 
solvent such as ethanol, tetrahydrof uran or acetic acid or 
through the Birch/ s reduction with a metal sodium in a lig- 
uid ammonia. The removal of the triphenylmethyl group and 
conversion into a nitrogen-hydrogen bond can also be car- 
ded out by using an appropriate acid, such as formic acid, 
acetic acid, hydrochloric acid, hydrobromic acid, sulfuric 
acid, phosphoric acid, trif luoroacetic acid or trifluo- 
romethanesulfonic acid, or a combination thereof at 0 to 
80°C. 

[Preparation Process-19] 
Ester hydrolysis 

When in the sulfonyl derivative of the formula (1), an 

alkoxycarbonyl group exists on Q 1 , tf. * « ^ °* » 

sub stituent substitutable therefor, in the case of a methyl 
or ethyl ester, the alkoxycarbonyl group can be converted 
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into the corresponding carboxylic acid by the hydrolysis 
with an appropriate base, for example, an alkali metal hy- 
droxide such as lithium hydroxide, sodium hydroxide or po- 
tassium hydroxide. in the case of a tertiary butyl ester, 
the tertiary butyl group can be removed by treating with 
trifluoroacetic acid or hydrochloric acid, while in the 
case of an arylmethyl type ester auch as benzyl, the car- 
boxylic acid can be obtained by removing the arylmethyl 
group by hydrogenolysis in the presence of a palladium- 
carbon catalyst. Conversion from an ester group to a car- 
boxylic acid residue can be effected using potassium tri- 
methylsilanolate. 
[Preparation Process-20] 

When in the sulfonyl derivative of the formula (I), an 
acyloxy, arylmethyloxy, silylether, methoxymethyl or tetra- 
nydropyranyl group exists on Q 1 , Q». Q 3 - Q* - °* * sub " 
stituent substitutable therefor, the acyl group such as al- 
k anoyl or aroyl can be removed by the hydrolysis with an 
appropriate base, for example, an alkali metal hydroxide 
such as lithium hydroxide, sodium hydroxide or potassium 
hydroxide; or alternatively can be removed by reacting with 
an organic base such as ammonia or methylamine. The aryl- 
methyl type protecting group can be removed by the hydroge- 
nolysis with a palladium-carbon catalyst. The silylether 
group such as tertiary butyl dimethylsilyl can be removed 
by a hydrofluoride salt such as tetrabutylammonium fluo- 
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ride . The methoxymethyl or tetrahydropyranyl group can ba 
removed using aoatio acid or hydrochloric acid. 
[Preparation Process-21] 

Wh an in the sulfonyl derivative of the formula (I), an 

substituted therefor, it can be acylated by an ordinarily 
employed process which uses an acyl halide or activated 
carboxylic acid. Mternatively, it can be alkylated by re- 
ductive alxylation or the lixe process. The sulfonyl de- 
native of the formula (I, which is an urea derivative can 
be prepared by sulfonylation through sulfonic acid chloride 
or by reacting with isocyanate or carboxylic-acid-derived 
isocyanate . 

[Preparation Process-22] 

Wh en in the sulfonyl derivative of the formula ,1), an 
carboxyl group exists on tf, Q>, Q 3 ' Q* or T* or a substitu- 
ent substitutable therefor, it can be converted into a car- 
bamoyl, alxylcarbamoyl or dialkylcarbamoyl group by an or- 
dinarily employed active ester method or mixed acid anhy- 
dride method and then converted into a hydroxyl or aldehyde 
gr oup by reduction. The resulting hydroxyl or aldehyde 
groU p can be subjected to conversion of a functional group, 
such as ether bond formation, conversion into an amino 
gt oup or conversion into an alxylamino group by the process 
ordinarily employed in organic chemistry. The carboxyl 
group, after conversion into its ester or mixed acid anhy- 
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dride directly or by the usual process, is reduced, whereby 

the corresponding alcohol can be obtained. 
[Preparation-23] 
Formation of phenol 

When in the sulfonyl derivative of the formula (I), an 
aryl-substituted methoxy group exists on Q 1 , Q 2 , Q 3 , Q* ° r 
T l or a substituent substitutable therefor, it can be con- 
verted into a hydroxyl group by removing the methyl group 
using trimethylsilyl iodide at -78 to llO'C in an alkyl 
halide solvent such as dichloromethane, chloroform or car- 
bon tetrachloride or a benzene solvent such as toluene, or 
at -78 to 110°C in a Lewis acid such as aluminum chloride, 

. , ^ K^ror tri fluoride, an alkyl halide 

phosphorus inwunu^ 

solvent or an ether solvent. 

[Preparation process-24] 

Conversion of a halogen atom into an alkynyl group 

When the compound of the formula (I), the compound of 
the formula (Villa), the compound of the formula (Villa- 
lb), the compound of the formula (VHIa-lc) , the compound 
of the formula (VIIIa-2a) , the compound of the formula 
(VIIIa-2b), the compound of the formula (VIIIa-2c> , the 
compound of the formula (VIIIa-2d) , the compound of the 
formula (VIIIa-2e) , the compound of the formula (VIIIa-3a) , 
or the compound of the formula (VIIIa-3b) has an aromatic 
ring substituted with chlorine, bromine or iodine, such a 
halogen atom can be converted into an acetylene group by 



reacting with a silylacetylene compound in the presence o£ 
a transition metal catalyst. 

The conversion of chlorine, bromine or iodine into a 
silylacetylene group can be carried out by reacting the 
compound of the formula (1), the compound of the formula 
(VHIa), the compound of the formula (VIHa-lb, , the com- 
pound of the formula (VHIa-lc, , the compound of the for- 
mul a (VIIIa-2a,, the compound of the formula <VIlIa-2b, , 
the compound of the formula (VIHa-20, the compound of the 
formula ,VIIIa-2d, , the compound of the formula ,VIIIa-2e) , 
the compound of the formula (VIIIa-3a, , or the compound of 
the formula ,VlIla-3b, having an aromatic ring substituted 
with chlorine, bromine or iodine, with a silylacetylene 
such as trimethylsilylacetylene by using palladium acetate 
and triphenylphosphine at a temperature range of from -20 
to 150 . c for 0 . 5 to 120 hours, if necessary in the presence 
of a base such as triethylamine or pyridine, in a benzene 
solvent such as toluene, an ether solvent such as tetrahy- 
drofuran or an amide solvent such as N , N -dimethylformamide. 
or a mixed solvent thereof. 

The silyl group can be removed from the resulting si- 
lylacetylene compound by treating the compound with a base 
such as potassium carbonate, potassium bicarbonate or so- 
dium hydroxide in a solvent, for example, an alcohol sol- 
vent such as methanol, an ether solvent such as tetrahydro- 
furan, water, or a mixed solvent thereof. 
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[Preparation Example-25] 

Conversion of a halogen atom into a nitrile group 

When the compound o£ the formula (I), the compound of 

the formula (Villa), the compound of the formula (VIHa- 

lb). the oompound of the formula <VIIIa-lc, , the compound 

of the formula ,VIIIa-2a) , the compound of the formula 

<VIIIa-2b). the compound of the formula (VIIIa-2c) , the 

compound of the formula (VIIIa-2d), the compound of the 

formula (VIIIa-2e, , the compound of the formula ,VIIIa-3a) . 

or the compound of the formula ,VIIIa-3b, has an aromatic 

rin g substituted with chlorine, bromine or iodine, such a 

balogen atom can be converted into a nitrile group by re- 

... in the oresence of a transition 

acting wirn *j.mv- — 

m etal catalyst. The conversion of chlorine, bromine or io- 
dine into a nitrile group can be carried out by reacting 
the compound of the formula (I), the compound of the for- 
mu Ia (Villa,, the compound of the formula (VIHa-lb) , the 
compound of the formula (VIHa-lc) , the compound of the 
formula ,VIIIa-2a, , the compound of the formula <VIIIa-2b, , 
the compound of the formula <VIIIa-2c, , the compound of the 
formula (VIIIa-2d, , the compound of the formula (VIII.-2.) , 
the compound of the formula ,VIIIa-3a, , or the compound of 
the formula ,VIIIa-3b) having an aromatic ring substituted 
with chlorine, bromine or iodine, with zinc cyanide by us- 
ing a transition metal catalyst such as 

tetrakis(triphenylphos P hine, palladium ,0, at a temperature 



330 



range of from -20 to 150°C for 0.5 to 120 hours, if neces- 
sary in the presence of a base such as triethylamine or 
pyridine, in a benzene solvent such as toluene, an ether 
solvent such as tetrahydrof uran or an amide solvent such as 
N ,N-dimethylformamide, or a mixed solvent thereof. 
[Preparation process-26] 

Conversion of a halogen atom into a trif luoromethyl 

group 

When the compound of the formula (I), the compound of 
the formula (Villa), the compound of the formula (VHIa- 
lb), the compound of the formula (VHIa-lc) , the compound 
of the formula (VIIIa-2a) , the compound of the formula 
^mnnund of the formula (VIIIa-2c) , the 

^Vllld- H-> I I " r 

compound of the formula (VIIIa-2d) , the compound of the 
formula (VIIIa-2e) , the compound of the formula (VIIIa-3a) , 
or the compound of the formula (VIIIa-3b) contains chlo- 
rine, bromine or iodine as a substituent, such a halogen 
atom can be converted into a trif luoromethyl group by re- 
acting the compound with a trif luoromethylat ing reagent in 
the presence of a metal catalyst. Described specifically, 
the conversion of chlorine, bromine or iodine into a tri- 
fluoromethyl group can be effected by reacting the compound 
of the formula (I), the compound of the formula (Villa), 
the compound of the formula (Villa-lb) , the compound of the 
formula (VHIa-lc) , the compound of the formula <VIIIa-2a> , 
the compound of the formula (VIIIa-2b> , the compound of the 
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formula (VIII.-Zc) , the compound of the formula (VIIIa-2d> , 
the compound of the formula (VIHa-2e) , the compound of the 
formula (VIIIa-3a), or the compound of the formula (VHIa- 
3b, containing chlorine, bromine or iodine as a substitu- 
ent, with a trif luoromethylating reagent such as methyl 
2 2 - di fluoro-2-(fluorosulfonyl) acetate in the presence of a 
metal catalyst such as copper iodide at a temperature range 
of from 0 to 150=0 for 0.5 to 120 hours in a benzene sol- 
vent such as toluene, an ether solvent such as tetrahydro- 
furan or an amide solvent suoh as N.N-dimethylformamide, or 
a mixed solvent thereof. 
[Preparation process-27] 

Conversion of a nitrile group into a tetrazole group 

When the compound of the formula (I) has a nitrile 
group as a substituent, it can be converted into the com- 
pound of the formula (I) having a tetrazole group by react- 
ing the former with sodium azide or trimethylsilyl azide at 
0 to 170-C in the presence of trimethylaluminum or di-n- 
botyltin oxide in a benzene solvent such as benzene or 
toluene - 

[Preparation process-28] 

Conversion of an amidino group into an alKoxyoarbonylam- 
idino group 

When the compound of the formula (I) contains an am- 
idino group, it can be converted into the compound of the 
formula (I) containing an alkoxycarbonylamidino group by 
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reacting the former with a reagent, for example, an acid 
chloride such as alkyl chlorocarbonate or alkyl p- 
nitrobenzylcarbonate at -78 to 100°C in the presence of a 
base in an alkyl halide solvent such as dichloromethane or 
chloroform, an amide solvent such as N , N-dimethy 1 f ormamide 
or an ether solvent such as tetrahydrof uran . 

Examples of the base include sodium carbonate, potas- 
sium carbonate, pyridine, 2 , 6-lutidine, 4- 

dimethylaminopyridine, diazabicyclo [5 . 4 . 0] undec-7-en (DBU) 
[Preparation Process-29] 

The sulfonyl derivative of the formula (I) having a 
primary or secondary amine on Q 1 , Q 2 , Q 3 , Q* or T 1 or a sub- 
stituent substitutable therefor can be hydroxylated in a 
conventional manner. 

For example, a sulfonyl derivative having a hydroxy- 
lated nitrogen atom can be obtained reacting the sulfonyl 
derivative of the formula (I) with a peroxide such as meta- 
chloroperbenzoic acid at -60 to 80°C, preferably -20 to 
40°C, for 0.5 to 120 hours in a benzene solvent such as 
benzene, toluene or xylene, an ether solvent such as tetra- 
hydrofuran or dimethoxyethane or an alkyl halide solvent 
such as dichlormethane, chloroform or carbon tetrachloride 
Alternatively, a sulfonyl derivative having a hydroxy 
lated nitrogen atom can be obtained, for example, by react 
ing the sulfonyl derivative of the formula (I) with a per- 
oxide such as benzoyl peroxide at -60 to 80°C, preferably 
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20 to 40°C, for 0.5 to 120 hours in a benzene solvent such 
as benzene, toluene or xylene, an ether solvent such as di- 
methoxyethane or an alkyl halide solvent such as dichlor- 
methane, chloroform or carbon tetrachloride, thereby ob- 
taining a sulfonyl derivative having a benzoyloxylated ni- 
trogen atom; and then subjecting the resulting sulfonyl de- 
rivative having a benzoyloxylated nitrogen atom to hydroly- 
sis in accordance with the process as described in [Prepa- 
ration Process-19] . 

The sulfonyl derivative of the formula (I) according 
to the present invention, salt thereof or solvate thereof 
has peculiar and excellent FXa inhibitory activity and is 
therefore useful as a coagulation suppressor or a preven- 
tive and/or remedy for thrombosis or embolism. 

Accordingly, the sulfonyl derivative of the present 
invention can treat or prevent various diseases caused by 
thrombosis or embolism, for example, cerebral infarction, 
cerebral embolism, myocardial infarction, pulmonary infarc- 
tion, pulmonary embolism, Buerger's disease, deep vein 
thrombosis and disseminated intravascular coagulation syn- 
drome, thrombus formation after valve replacement, reocclu- 
sion after revascularization and formation of thrombus upon 
extracorporeal circulation, without acting on platelets. 

The sulfonyl derivative of the present invention ex- 
hibits effects even by the oral administration so that it 
can be administered either orally or parenterally . Upon 
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administration, it can be formulated as a pharmaceutical 
composition comprising the sulfonyl derivative and a phar- 
maceutical^ acceptable carrier. The dose of the sulfonyl 
derivative can be changed as needed depending on the symp- 
tom, age, weight and/or the like of a patient. It is nec- 
essary to administer the derivative in an amount of 1 to 
1000 mg/day, preferably 5 to 300 mg/day per adult. Al- 
though no particular limitation is imposed on the dosage 
form, examples include tablets, capsules, powders, gran- 
ules, suspensions, syrups and dry syrups. The derivative 
together with ordinarily employed additives such as excipi- 
ent, lubricant or binder can be formulated into the above- 
describsd dosage forms in accordance with the known formu- 
lation technique. 

No particular limitation is imposed on the dosage form 
in the case of parenteral administration but examples in- 
clude ointments, plasters, injections and suppositories. 
As an injection, the derivative may be administered subcu- 
taneously or intravenously or by intravenous drip in an 
amount of 0.1 to 100 mg/day, preferably 0.5 to 30 mg/day 
per adult. 
Examples 

The present invention will hereinafter be described 
more specifically by Referential Examples, Examples and 
Tests. It should however be borne in mind that the present 
invention is not limited to or by them. 
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Some of the starting material compounds used for pre- 
paring the sulfonyl derivative of the present invention are 
novel compounds. These compounds and preparation process 
therefor will be described in Referential Examples. 

Upon preparation of the compound, Merck Silica Gel 60 
or Yamazen Silica Gel for moderate pressure liquid chroma- 
tography were employed for silica gel column chromatogra- 
phy. 

In the nuclear magnetic resonance spectrum (NMR) , tet- 
ramethylsilane was used an internal standard. 
[Referential Example 1] 1- [ ( 6-Chloronaphthalen-2- 
y l)sulfonyl] P iperazine hydrochloride and t rif luoroacetate 

in dichloromethane (20 ml), tert-butyl 1-piperazine 
carboxylate (856 mg) was dissolved. To the resulting solu- 
tion, triethylamine (0.77 ml) and 6-chloro-2- 
naphthylsulfonyl chloride (WO96/10022) (1 . 20 g) were added, 
followed by stirring at room temperature for 5 hours. The 
reaction mixture was concentrated under reduced pressure. 
Ethyl acetate was added to the residue and the resulting 
mixture was washed with IN hydrochloric acid. The organic 
layer extracted was dried over anhydrous sodium sulfate. 
The solvent was then distilled off under reduced pressure. 
The residue was dissolved in saturated hydrochloride in 
ethanol (10 ml), followed by concentration under reduced 
pressure and washing with ethyl acetate, whereby the hydro- 
chloride (1.62 g, quant.) of the title compound was ob- 
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tained as a colorless solid. 

1 H-NMR <DMSO-d 6 > 6: 3 . 1-3 . 4 <8H,m, , 7 . 75 < 1H, dd, J=8 . 8 , 2 . 0Hz, , 
7.86(lH,dd,J=8.8,1.5Hz), 8 . 22 ( 1H, d, J-8 . 8Hz) , 8.26- 
8.32(2H,m), 8.56(1H,S>, 8.63(2H,br s) . 
MS ( FAB) m/z: 31! t(M + H)\ C1-] . 313 [<M + H)*, Cl"] . 
Elementary analysis for Cl .H l5 Cl N2 0 2 S • HC1 • 0 . 1H 2 0 

round: C 47.91; H, 4.68; CI, 20.41; N, 7.80; S, 9.21. 

instead of the saturated solution hydrochloride in 
ethanol, treatment was tarried out using trif luoroacetic 
acid , whereby the trif luoroacetate was obtained. 
Elementary analysis for C„H 15 C1N 2 0 2 S-CE 3 C0 2 H 

Calculated: c, 45.24; H, 3.80, CI, 8.35; F, 13.42; N, 6.59; 

plund- 5 ' C, 44.84; H, 3.80; CI, 8.27; E, 13.72; „. 6.29; 
S, 7.50. 

[Referential Example 2] 4- <4-Pridyl)benzoic acid hydro- 
chloride 

At room temperature, 4-bromopyridine hydrochloride 
,11.7 9) and 4-carboxypnenylboronic acid (10.0 g) were dis- 
solved in toluene (250 ml) and water (250 ml). To the re- 
sulting solution, t etrakis(triphenylphosphine)palladium (0) 
(5.00 g) and anhydrous sodium carbonate (25.4 g) were added 
successively, followed by refluxing under heat at 120"C for 
19 hours. After allowed to cool down to room temperature, 
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the reaction mixture was added with ethyl acetate and wa- 
ter, whereby the water layer was separated. The organic 
layer was extracted twice with water. All the water layers 
so obtained were combined and to the resulting solution, 
concentrated hydrochloric acid was added to make it acidic, 
followed by washing with ethyl acetate again. The solvent 
was distilled off from the water layer until it decreased 
to 100 ml. The colorless solid so precipitated was col- 
lected by filtration and dried under reduced pressure, 
whereby the title compound (8.37 g, 59%) was obtained. 
1 H-NMR <DMSO-d 6 ) 8: 8.11 (2H, d, J=8 . 8Hz ) , 

8.14(2H,d,J=8.8Hz), 8 . 35 (2H, d, J=6 . 6Hz) , 8 . 97 ( 2H, d, J=6 . 6Hz ) . 

..... ™iwe<c -For C\oHaNO,-HCl-0.3H 2 0 

& j. emeu La j- .y an UJ .j.— - 

Calculated: C, 59.79; H, 4.43, N, 5.81 

Found: C, 59.87; H, 4.35; N, 5.53. 

MS (FAB) m/z: 200 (M+H) + . 

[Referential Example 3] l-tert-Butoxycarbonyl-4- [ 4- ( 4- 

pyridyl) benzoyl ] piperazine 

in N,N-dimethylformamide (40 ml), 4- (4-pyridyl)benzoic 

acid hydrochloride (654 mg) and tert-butyl 1- 

piperazinecarboxylate (569 mg) were suspended. To the re- 
sulting suspension, 1-hydroxybenzotriazole (374 mg) and N- 
methylmorpholine (336 ul) were added. The resulting mix- 
ture was ice cooled, followed by the addition of l-(3- 
dimethylaminopro P yl-3-ethylcarbodiimide hydrochloride (796 
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mg). After stirring at room temperature for 7 hours, the 
solvent was distilled off. The residue was purified by 
chromatography on a silica gel column (2% methanol - di- 
chloromethane) , followed by washing with hexane, whereby 
the title compound (905 mg, 89%) was obtained. 
iH-NMR (CDC1 3 )5: 1.48(9H,s>, 3 . 4 0-3 . 91 ( 8H, m) , 

7.51(2H,d,J=5.9Hz), 7 . 53 ( 2H, d, J=8 . 1Hz) , 7-69 (2H,d, J-8. 1Hz) , 

8.69 (2H,d, J=5.9Hz) . 

Elementary analysis for C 21 H 25 N 3 0 3 

Calculated: C, 68.64; H, 6.86, N , 11.44. 

Found: C, 68.48; H, 6.84; N , 11.17. 

[Referential Example 4] 1- [ 4- ( 4-Pyridyl) benzoyl ] piperazine 
ditrif luoroacetate 

in dichloromethane (30 ml), l-tert-butoxycarbonyl-4 - 
[4 -(4-pyridyl)benzoyl]piperazine (944 mg) was dissolved. 
Under ice cooling, trif luoroacetic acid (30 ml) was added 
to the resulting solution, followed by stirring at room 
temperature for one hour. The solvent was distilled off. 
Tetrahydrofuran was added to the residue to solidify the 
same, whereby the title compound (1.28 g, 100%) was ob- 
tained as a colorless amorphous solid. 
l H-NMR (DMSO-d 6 ) 5: 3 . 1- 3 . 3 ( 4H, br s) , 3 . 5-4 . 0 ( 4H, m) , 
7.65(2H,d,J=7.8Hz). 7 . 95-8 . 05 ( 4H,m) , 8 . 79 (2H, d, J-5 . 4Hz, , 
8 . 95-9. 10 (lH,br s) 

[Referential Example 5] 4-tert-Butoxycarbonyl-2- 
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ethoxycarbonyl-l-[4-(4-pyridyl)ben2oyl] P iperazine 

In toluene (150 ml), 1, 2-dibromopropionic acid (58.0 
g) was dissolved. To the resulting solution, a solution of 
N ,N'-dibenzylethylenediamine (53.5 g) and triethylamine (53 
ml) in toluene (toluene: 50 ml) was added dropwise under 
ice cooling. Toluene (100 ml) was added again to the reac- 
tion mixture, followed by stirring at room temperature for 
14 hours, addition of toluene (100 ml) again and stirring 
at 60 to 80°C for 4 hours. The insoluble matter was fil- 
tered off. The filtrate was washed with water and dried 
over anhydrous potassium carbonate. The solvent was then 
distilled off under reduced pressure. The residue was dis- 
solved in acetic acid (200 ml) . To the resulting solution, 
10% palladium carbon (water content: about 50%, 40 g) was 
added, followed by catalytic reduction under 4 atmospheric 
pressure for 4 hours. The catalyst was filtered off and 
the filtrate was distilled off under reduced pressure. To 
the residue, dichloromethane and a saturated aqueous solu- 
tion of potassium carbonate were added to separate the or- 
ganic layer, followed by drying over anhydrous potassium 
carbonate. The solvent was distilled off under reduced 
pressure. The residue was dissolved in dichloromethane 
(350 ml), followed by the addition of 2-(tert- 
butoxycarbonyloxyimino)-2- P henylacetonitrile (46.5 g) under 
ice cooling. The reaction mixture was heated gradually to 
room temperature, at which stirring was conducted for 14 
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hours. The solvent was distilled off under reduced pres- 
sure. The residue was purified by chromatography on a sil- 
ica gel column (dichloromethane ~ 2% methanol - dichlo- 
romethane) , whereby l-tert-butoxycarbonyl-3- 
ethoxycarbonylpiperazine (5.82 g, 10%) was obtained. 

In the same manner as in Referential Example 3, the a 
reaction was conducted using the resulting product and 4- 
(4-pyridyl) benzoic acid hydrochloride as starting materi- 
als, whereby the title compound was obtained. 
X H-NMR (CDC1 3 )5: 1.2-1. 4 (3H f m) , 1.46(9H,s), 2 . 7-5 . 4 (7H, m) , 
7.51(2H,d,J=5.2Hz), 7 . 59 (2H, d, J=7 . 6Hz) , 7 . 69 (2H, d, J=7 . 6Hz ) , 
8.69(2H,d, J=5.2Hz) . 
MS (FAB) m/z: 440 (M+H) + . 

[Referential Example 6] 6- ( 4-Pyridyl ) nicotinic acid hydro- 
chloride 

In tetrahydrofuran (20 ml), 6-chloronicotinic acid 
(535 mg) and diethyl ( 4 -pyridyl ) borane (Chem. Pharm. Bull., 
33, 4755, 1985) (500 mg) were dissolved. To the resulting 
solution, tetrabutylammonium bromide (546 mg) , potassium 
hydrochloride (570 mg) , tetrakis (triphenylphosphine) palla- 
dium (O) (392 mg) and water (0.5 ml) were added under an 
argon atmosphere, followed by heating under reflux for 6 
hours. Dilute hydrochloric acid was added to the reaction 
mixture to make it acidic. Water and ethyl acetate were 
poured into the resulting mixture for extraction. The wa- 
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ter layer so extracted was distilled off under reduced 
pressure. The residue was purified by chromatography 
through a synthetic adsorbent ("Diaion® HP-20", water ~ 50% 
acetonitrile - water) . To the resulting fraction, dilute 
hydrochloric acid was added to make it acidic. The solvent 
was then distilled off. Tetrahydrof uran was added to the 
residue and the precipitate was collected by filtration, 
whereby the title compound (269 mg, 32%) was obtained. 
l H-NMR (DMSO-d 6 ) 5: 8 . 45-8 . 55 (2H, m) , 8 . 65 ( 2H , d, J=6 . 8Hz ) , 
9.03(2H,d, J=6.8Hz) , 9.27(lH,s). 
MS (FAB) m/z: 201 (M+H) + 

[Referential Example 7] Methyl 4- (3-pyridyl) benzoate 

In tetrahydrofuran (100 mi), methyl 4-bromobenzoate 
(5.04 g) and diethyl-3-pyridylborane (Chem. Pharm. Bull., 
33, 4755, 1985) (2.30 g) were dissolved, followed by the 
addition of tetrabutylammonium bromide (2.51 g) , potassium 
hydroxide (2.63 g), tetrakis (triphenylphosphine) palladium 
(O) (1.8 g) and water (1 ml) under an argon atmosphere. 
The resulting mixture was heated under reflux for 2 hours. 
After ice cooling, an aqueous ammonium chloride solution 
and ethyl acetate were added to the reaction mixture. The 
organic layer so separated was dried over anhydrous magne- 
sium sulfate. The residue obtained by distilling off the 
solvent was purified by chromatography on a silica gel col- 
umn (hexane: ethyl acetate = 1:1). The solvent was then 
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distilled off. To the residue, methanol and IN aqueous hy- 
drochloric acid in ethanol were added. The solvent was 
distilled off again. Tetrahydrof uran was added to the 
residue and the solid so precipitated was collected by fil- 
tration. After drying, the title compound (1.76 g, 45%) 
was obtained as a colorless solid. 

1 H-NMR (DMSO-d 6 ) 5: 3.91<3H,s), 8 . 0-8 . 1 ( 3H, m) , 8.1- 
8.15(2H,m), 8.75-8.85 (lH,m) , 8 . 85-8 . 95 (lH,m) , 9.25- 
9.3 (lH,m) . 

[Referential Example 8] 4 -( 3-Pyr idyl ) benzoic acid hydro- 
chloride 

At room temperature, methyl 4- (3-pyridyl) benzoate 

,-, "~i c r~ \ Hi^nlwH in a mixed solvent of IN hydrochlo- 
u - ,u y / ~- - 

ric acid (50 ml) and dioxane (50 ml), followed by heating 
under reflux for 4 hours. The solvent was then distilled 
off under reduced pressure. Tetrahydrof uran was added to 
the residue, followed by washing, whereby the title com- 
pound (1.55 g, 93%) was obtained as a colorless solid. 
1 H-NMR (DMSO-d 6 ) 5: 7 . 95-8 . 0 ( 3H , m) , 8 . 10 (2H, d, J=8 . 3Hz ) , 
8 . 65-8 .75 (lH,m), 8 . 8-8 . 9 ( 1H, m) , 9 . 22 ( 1H, d, J=2 . 0Hz) 
[Referential Example 9] Methyl 4 - ( 2-aminopyridin-5- 
yl) benzoate 

In the same manner as in Example 2, a reaction was 
conducted using 5-bromo-2-aminopyridine and 4- 
carboxyphenyboronic acid as starting materials, whereby 4- 
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(2-aminopyridin-5-yl)benzoic acid was obtained. 

The resulting 4- ( 2-aminopyridin-5-yl ) benzoic acid (684 
mg) was dissolved in methanol {50 ml) at room temperature, 
followed by the addition of concentrated sulfuric acid (1 
ml). After heating under reflux for 2 hours, the reaction 
mixture was made weakly alkaline with an aqueous solution 
of sodium bicarbonate. Water and ethyl acetate were added 
to the resulting mixture to separate the organic layer. . 
The organic layer was then dried over anhydrous magnesium 
sulfate. The solvent was distilled off. Hexane was added 
to the residue for crystallization, whereby the title com- 
pound (243 mg, 23%) was obtained. 
X H-NMR (CDC1 3 ) 5: 3.94 (3H,s), 4.57(2H,br s), 
6.60(lH,d, J=8.8Hz) , 7.58 (2H, d, J=8 . 8Hz) , 
7.72 (1H, dd, J=8. 8,2. 4Hz) , 8 . 09 (2H, d, J=8 . 8Hz) , 
8.38 (lH,d, J=2.4Hz) . 
MS (FAB) m/z: 229 (M+H) + . 
Elementary analysis for Ci3H 12 N 2 02 
Calculated: C, 68.41; H, 5.30, N, 12.27. 
Found: C, 68.78; H, 5.45; N, 12.09. 

[Referential Example 10] Methyl 4-[2-(tert- 
Butoxycarbonylamino)pyridin-5-yl]benzoate 

At room temperature, methyl 4- (2-aminopyridin-5- 
yUbenzoate (200 mg) was suspended in tert-butanol (20 ml). 
To the resulting suspension, di-tert-butyl dicarbonate (286 
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mg) was added and the resulting mixture was stirred for 24 
hours. After the solvent was distilled off, the residue 
was purified by chromatography on a silica gel column (1% 
methanol - dichloromethane) , whereby the title compound 
(155 mg, 54%) was obtained as a colorless solid. 
1 H-NMR (CDC1 3 ) 5: 1.55(9H,s), 3.95(3H,s), 
7.63 (2H,d, J=8. 3Hz) , 7 . 92 ( 1H, dd, J=8 . 8 , 2 . 4Hz) , 
8.07(lH,d,J=8.8Hz), 8.09(lH,br s) , 8 . 12 (2H, d, J=8 . 3Hz) , 
8.55(lH,d, J=2.4Hz) . 
MS (FAB) m/z: 329 (M+H) + . 
Elementary analysis for C 18 H 2 oN 2 04 
Calculated: C, 65.84; H, 6.14, N, 8.53; 
Found: C, 65.67; K, 6.02; N , 3. 40. 

[Referential Example 11] 4-[2-(tert- 
Butoxycarbonylamino)pyridin-5-yl] benzoic acid 

At room temperature, methyl 4-[2-(tert- 
butoxycarbonylamino) P yridin-5-yl]benzoate (250 mg) was sus- 
pended in a mixed solvent of tetrahydrof uran (10 ml) and 
methanol (10 ml), followed by the addition of a IN aqueous 
sodium hydroxide solution (8 ml). The resulting mixture 
was stirred for 5 hours. The reaction mixture was made 
weakly acidic with an aqueous citric acid solution, fol- 
lowed by the addition of saturated saline and n-butanol to 
separate the organic layer. The organic layer was then 
dried over anhydrous magnesium sulfate. The solvent was 
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was 
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distilled off, whereby the title compound (120 mg, 4S 
obtained as a crude purified product. 
1 H-NMR (DMSO-d 6 ) 5: 1.49(9H,s), 7 .83 (2H,d, J-8. 3Hz) , 
7.91 (lH,d, J=8.8Hz) , 8.02 (2H,d, J=8.3Hz) , 

8.13dH,dd,J=8.8,2.4Hz), 8 . 65 (1H, d, J=2 . 4Hz) , 9.95{lH,s), 
12. 99 (lH,br s) . 

[Referential Example 12] 1- [4- [2- (tert- 
Butoxycarbonylamino)pyridin-5-yl]benzoyl]-4-[(6- 

chloronaphthalen-2-yl)sulfonyl]piperazine 

in a mixed solvent of dichloromethane (20 ml) and N,N- 

dimethylformamide (1ml), 4-[2-(tert- 

butoxycarbonyl) amino] pyridin-5-yl] benzoic acid (74 mg) and 
1 - [( 6-chloronaphthalen-2-yl)sulfonyl]piperazine trifluoro- 
acetate (110 mg) were suspended. To the resulting suspen- 
sion, 1-hydroxybenzotriazole (35 mg) and N-methylmorpholine 
(34 ul) were added, followed by the addition of l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (68 
mg) under ice cooling. After stirring at room temperature 
for 6 hours, the solvent was distilled off. The residue 
was purified by chromatography on a silica gel column (1% 
methanol - dichloromethane) . The solvent was then dis- 
tilled off, whereby the title compound (128 mg, 90%) was 
obtained. 

1 H-NMR (CDCI3) 5: 1.54 (9H,s), 3, 00-3, 30 (4H,m) , 3.50- 
4.10(4H,m), 7.39(2H,d,J=7.8Hz), 7 . 54 (2H, d, J=7 . 8Hz) , 
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7.60<ln,dd,J-8,8,2.0Hz>, 7 .71 (IH.dd, J-8.8. 1.5H«) . 
7.84<lH,dd,J-8.8,2.4Hz>. 7.88(lH,br s) , 7 . 9-8 . 0 <3H,m> , 
8.03(lH,d,J=8.8Hz), 8.31(lH,s), 8 . 4 6 (1H, d, J=2 . 4Hz> . 
[Referential Example 13] 4- (4-fiminophenyl) benzoic acid hy- 
drochloride 

in the same manner as in Referential Example 2, a re- 
action was conducted using 4-bromoaniline and 4- 
carboxyphenylboronic acid as starting materials, whereby 
the title compound was obtained. 

i H - N MR (DMSO-d 6 ) 5: 7 . 31 ( 2H , d, J=7 . 3Hz ) , 7 . 75-7 . 8 5 ( 4H , m) , 

8.09 (2H,d, J=8.3Hz) . 

MS (FAB) m/z: 228 (M+H) + . 

Elementary analysis for C 13 HuN0 2 - HCi 

Calculated: C, 62.53; H, 4.84, N, 5.61; CI, 14.20. 
Found: C 62.33; H, 4.83; N, 5.50; CI, 14.14. 

[Referential Example 14] Methyl 4-[4-(tert- 
butoxycarbonylamino) phenyl] benzoate 

in the same manner as in Referential Example 9 or 10, 

a reaction was conducted using 4- (4-aminophenyl) benzoic 

acid hydrochloride as a starting material, whereby the ti- 

tie compound was obtained. 

i H -NMR (CDCI3) 8: 1.54(9H,s), 3,94(3H,s), 6.56(lH,br s) , 
7.46(2H,d, J =8.8Hz), 7 . 57 (2H, d, J=8 . 8Hz) , 7 . 63 (2H, d, J=8 . 3Hz) , 
8.08 (2H,d, J=8.3Hz) . 
MS ( FAB ) m/ z : 328 (M+H) + . 
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Elementary analysis for C 19 H 21 N0 4 
Calculated: C, 69.71; H, 6.47, N, 4.28. 
Found: C, 69.49; H, 6.44; N, 4.42. 

[Referential Example 15] 4-[4-(tert- 
Butoxycarbonylamino)phenyl]benzoic acid 

in the same manner as in Referential Example 11, a re- 
action was conducted using methyl 4-[4-(tert- 
butoxycarbonylamino)phenylbenzoate (501 mg) , whereby the 
title compound (426 mg, 89%) was obtained. 
1 H-NMR (CDC1 3 ) 6: 1.54(9H,s), 6.57(lH,br s) , 

7.47(2H,d,J=8.3Hz), 7 . 59 ( 2H , d, J=8 . 3Hz ) , 7 . 66 (2H, d, J=8 . 3Hz) , 
8.13(2H,d, J=8.3Hz) . 
MS (FAB) m/z: 314 (M+H ) * - 
Elementary analysis for C 18 H 19 N0 4 
Calculated: C, 68.99; H, 6.11, N, 4.47. 
Found: C, 68.91; H, 6.27; N, 4.24. 

[Referential Example 16] 1- [4- [4- (tert- 

Butoxycarbonylamino) P henyl]benzoyl]-4-[(6-chloronaphthalen- 

2-yl) sulfonyl]piperazine 

in the same manner as in Referential Example 12, a re- 
action was conducted using 4-[4-(tert- 

butoxycarbonylamino)phenylbenzoic acid (150 mg) and l-[(6- 
chloronaphthalen-2-yl)sulfonyl]pi P erazine trif luoroacetate 
(203 mg) as starting materials, whereby the title compound 
(303 mg, 100%) was obtained. 
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L H-NMR (CDCla) 5: 1.53(9H,s), 2 . 90-3 . 30 ( 4H,m> , 3.50- 
4 10<4H,n», 6.56(lH,s), 7 . 35 (2H, d, J-8 . 3Hz) , 

7.44(2H.d.J-8.3Hz>, 7 . 49 (2H, d, 0-8 . 3Hz. . 7 . 54 ( 2H, d, 0-8 . 3Hz, , 
1 .59(lH,dd,J=8.8,2.0Hz), 7 . 76 ( 1H. dd. J=8 . 8 , 2 . 0Hz, , 
7.90-7.95(3H,m), 8.30(lH,br s) . 

[Referential Example 17] Methyl 4-acetylbenzcate 

In a mixed solvent of tetrahydrof uran (100 ml, and 
m ethanol (7 ml,, methyl 4-acetylbenzoate (3.28 g, was dis- 
solved at room temperature, followed by the addition of 
trimethylsilyldiazomethane (a 2.0M hexane solution, 12 ml, 
in portions under ioe cooling. After heating to room tem- 
perature and stirring for 30 minutes, the solvent was dis- 
tilled off. TO the residue, an agueous solution of sodium 
bicarbonate and ether were added. The organio layer so 
separated was dried over anhydrous magnesium sulfate. Af- 
ter the solvent was distilled off. the residue was crystal- 
liZ ed from hexane. whereby the title compound (2.90 g, 82%, 
was obtained. 

1 H-NMR (CDCI3) 5: 2.65(3H,s), 3.96<3H,s), 

8.01(2H,d,J=8.3Hz), 8 . 13 (2H, d, J=8 . 3Hz ) . 

MS (EI) m/z: 178M + . 

Elementary analysis for C 10 Hi 0 O 3 

Calculated: C, 67.41; H, 5.66. 

Found: C, 67.28; H, 5-. 53. 

[Referential Example 18] Methyl 4-bromoacetylbenzoate 
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At 15°C, methyl 4-acetylbenzoate (2.23 g) was dis- 
solved in a hydrobromic acid acetic acid solution (30%, 10 
ml) . Bromine was gradually added dropwise to the reaction 
mix ture to maintain its temperature at 15°C. After stir- 
ring for 10 minutes, the reaction mixture was cooled to 
4-C. A mixed solvent of methanol (50 ml) and water (50 ml) 
uas added to the reaction mixture for crystallization, fol- 
lowed by washing with hexane. By the collection through 
filtration, the title compound (2.29 g, 71%, was obtained 
as a colorless solid. 

1 H-NMR (CDCls) 5: 3.96(3H,s>, 4,47(2H,s), 
8.05(2H,d,J=8.8Hz), 8 . 16 (2H, d, J=8 . 8Hz) . 
. on r/ M+ H^. 79 Brl, 259 [(M+H) + , 81 Br] . 

MS I t B.D) m/ ^ • ' >- ' 

Elementary analysis for C 10 H 9 BrO 3 
Calculated: C, 46.72; H, 3.53. 
Found: C 46.36; H, 3.63. 

[Referential Example 19] Methyl 4- (2-aminothiazol-4- 
yl) benzoate 

fit room temperature, methyl 4-bromoacetylbenzoate 
,1.00 g) and thiourea (296 mg) were dissolved in isopropa- 
nol (100 ml), followed by heating under reflux for 15 min- 
utes, under stirring at the same temperature, anhydrous 
sodium carbonate (206 mg) was added to the reaction mix- 
ture. The resulting mixture was heated under reflux for 2< 
minutes. After completion of the reaction, water (50 ml) 
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was added under ice cooling and the solid so precipitated 
was collected by filtration. The solid was dissolved in 
water and dichloromethane . The organic layer so separated 
was dried over anhydrous sodium sulfate. The solvent was 
then distilled off. The pale yellow solid so precipitated 
was washed with ether, whereby the title compound (634 mg, 
70%)' was obtained. 

l H-NMR (CDCI3) 6: 3.93(3H,s), 4.96(2H,br s), 6.88(lH,s), 
7.85 (2H,d, J=8. 8Hz) , 8 . 05 (2H, d, J=8 . 8Hz) . 
MS (FAB) m/z: 235 (M+H) + . 

[Referential Example 20] 4 -( 2-Aminothiazol-4 -yl ) benzoic 
acid 

> ™^-i-v,wi a- t nothiazol-4- 

At room tenipeioLUJ-c, - »- 

yUbenzoate (300 mg) was suspended in a mixed solvent of 
tetrahydrofuran (5 ml) and methanol (5 ml), followed by the 
addition of a IN aqueous sodium hydroxide solution (10 ml). 
The resulting mixture was stirred for one hour. To the re- 
action mixture, N, N-dimethylf ormamide (5 ml) was added, 
followed by heating under reflux for 6 hours. After com- 
pletion of the reaction, the solvent was distilled off. To 
the residue, water and IN hydrochloric acid were added suc- 
cessively and the pale yellow solid so precipitated was 
collected by filtration, whereby the title compound (229 
mg, 69%) was obtained as a pale yellow solid. 
1 H-NMR (DMSO-d 6 ) 5: 7.30(lH,br s), 7 . 87 (2H, d, J=8 . 3Hz ) , 
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7 . 95-8 . 00 (2H,m) . 

MS (FAB) m/z: 221 (M+H) + . 

Elementary analysis for C 10 H 8 N 2 O 2 S • 0 . 75HC1 ■ 0 . 6H 2 0 
Calculated: C, 46.48; H, 3.88, N, 10.84; CI, 10.29; S, 
12.41. 

Found: C, 46.36; H, 4.12, N , 10.64; CI, 10.05; S, 

12.33. 

[Referential Example 21] Methyl 4- (imidazol-4-yl ) benzoate 

At room temperature, methyl 4-bromoacetylbenzoate (2 
g) was dissolved in formamide (100 ml), followed by stir- 
ring at 180°C for 90 minutes. After completion of the re- 
action, the reaction mixture was ice cooled and dissolved 
in water and IN hydrochloric acid = The resulting solution 
was purified by chromatography through a synthetic adsorb- 
ent ("Diaion HP-20", water ~ 50% acetonitrile - water). 
The crude product so obtained was purified further by chro- 
matography on a silica gel column (5% methanol - dichlo- 
romethane), whereby the title compound (844 mg, 54%) was 
obtained as a pale yellow solid. 

1 H-NMR (CDC1 3 ) 8: 3.93(3H,s), 7.46(lH,s), 7.75(lH,s), 
7.86(2H,m), 8 . 07 (2H, d, J=8 . 3Hz) . 
MS (FAB) m/z: 203 (M+H) + . 

[Referential Example 22] Methyl 4-[l- 

triphenylmethylimidazol-4 ( 5 ) -yl] benzoate 

Methyl 4-(imidazol-4-yl)benzoate (828 mg) was dis- 
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solved in dichloromethane (50 ml), followed by the addition 
of diisopropylethylamine (856 pi) and triphenylmethyl chlo- 
ride (1.37 g) under ice cooling. The resulting mixture was 
stirred at room temperature for 16 hours. The solvent was 
distilled off. The residue was purified by chromatography 
on a silica gel column (dichloromethane), whereby the title 
compound (1.08 g, 59%) was obtained as a colorless glassy 
solid. 

Hi-NMR (CDCls) 5: 3.90<3H,s>, 7 . 15-7 . 22 ( 6H, m) , 
7.23(lH,d,J=1.5Hz), 7 .30-7.40 <15H,m), 7 . 52 ( 1H, d, J=l - 5Hz ) , 
7.79(2H,d,J=8.3Hz), 8 . 01 ( 2H , d, J=8 . 3Hz ) . 
MS (FAB) m/z: 445 (M+H) + . 

[Referential Example 23] 4 - [ 1-Triphenylmethylimida zol- 
4 (5) -yl]benzoic acid 

At room temperature, methyl 4-[l- 
tri P henylmethylimidazol-4(5)-yl]benzoate (1.04 g) was dis- 
solved in a mixed solvent of tetrahydrof uran (10 ml) and 
methanol (10 ml). To the resulting solution, a 3N aqueous 
sodium hydroxide solution (6 ml) was added, followed by 
stirring for 5 hours. Tetrahydrof uran and methanol were 
removed by distillation under reduced pressure. An aqueous 
citric acid solution was added to the residue to make it 
weakly acidic, followed by the addition of water and di- 
chloromethane. The organic layer so separated was washed 
with a saturated aqueous NaCl solution and dried over anhy- 
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drous sodium sulfate. The solvent was distilled off, 
whereby the title compound (1.13 g, quant.) was obtained as 
a crude purified product in the form of a colorless glassy 
solid. 

1 H-NMR (CDCls) 6: 7.15-7.22(6H,m), 7 . 23 <1H, d, J=l . 5Hz) , 
7.30-7.40(9H,m), 7 . 69 (1H, d, J-l . 5Hz) , 7 . 81 (2H, d, J=8 . 3Hz ) , 
8.10(2H,d, J=8.3Hz) . 

[Referential Example 24] 1- [ ( 6-Chloronaphthalen-2- 
yl) sulf onyl] -4- [4- [l-triphenylmethylimidazol-4 (5) - 
yl] benzoyl] piperazine 

in the same manner as in Referential Example 12, a re- 
action was conducted by using 4- [ 1-triphenylmethylimidazol- 

. , /->-ii ~~\ ^.r,H 1 - r ^-r.hloronaohthalen-2- 
4 (5) -yl]benzoic acia »«y / — - L , - — - 

yl)sulfonyl] P iperazine hydrochloride (300 mg) as starting 
materials, whereby the title compound (560 mg, 90%) was ob- 
tained in the form of a colorless glassy solid. 
Hi-NMR (CDCI3) 5: 2 . 90-3 . 30 ( 4H, m) , 3 . 50-4 . 10 ( 4H, m) , 7.15- 
7.20(6H,m), 7 . 28 (2H, d, J=8 . 3Hz) , 7 . 30-7 . 4 0 ( 9H , m) , 
7.49<lH,d f J-l.OHz), 7.59(lH,dd,J=8.8,2.0Hz), 
7.71(2H,d,J=8.3Hz), 7 . 7 5 ( 1H, dd, J=8 . 8 , 1 . 5Hz ) , 7.90- 
7.95(3H,m) , 8.29(lH,br s) . 
MS (FAB) m/z: 723 (M+H) + . 

[Referential Example 25] 4- [2-Aminoimidazol-4-yl] benzoic 
acid hydrochloride 

At room temperature, methyl 4-bromoacetylbenzoate 
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(1.37 g) and acetylguanidine (1.62 g) were suspended in 
acetonitrile, followed by heating under reflux for 16 
hours. The solvent was then distilled off under reduced 
pressure. Water was added to the residue. The insoluble 
matter so precipitated was collected by filtration, fol- 
lowed by washing with ethanol, whereby methyl 4-[2- 
axninoimidazol-4-yl]benzoate was obtained. The resulting 
product was dissolved in a mixed solvent of dioxane (10 ml) 
and IN hydrochloric acid (10 ml), followed by heating under 
reflux for 8 hours. The residue obtained by distilling off 
the solvent was solidified by tetrahydrof uran and then col- 
lected by filtration, whereby the title compound (500 mg, 
t n a \ v.'3S obtained. 

iH-NMR (DMSO-d 6 ) 5: 7 . 55-7 . 65 ( 3H, m) , 7 . 80 (2H, d, J=8 . 3Hz) , 
7.98 (2H,d, J=8.3Hz) , 12 . 2-13 . 3 ( 3H, m) . 
MS ( FAB) m/z: 204 (M+H) + . 

Elementary analysis for C 10 H 9 N 3 O 2 - HC1 • 0 . 5H 2 0 
Calculated: C, 48.30; H, 4.46; N, 16.90; Cl, 14.26. 
Found: C, 48.03; H, 4.10; N, 16.49; Cl, 14.12. 

[Referential Example 26] 1- [4-Bromo-2- (tert- 
butoxycarbonyl)benzoyl]-4-[(6-chloronaphthalen-2- 

yl) sulfonyl]piperazine 

in dichloromethane (200 ml), 4-bromophthalic anhydride 
(1.96 g) and 1- [ ( 6-chloronaphthalen-2- 

yl)sulfonyl]piperazine hydrochloride (3.00 g) were sus- 
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pended under ice cooling. To the resulting suspension, di- 
isopropylethylamine (3.76 ml) was added, followed by stir- 
ring for 20 minutes. To the reaction mixture, dilute hy- 
drochloric acid and dichloromethane were added. The or- 
ganic layer so separated was dried over anhydrous sodium 
sulfate. The solvent was concentrated so that the volume 
was reduced to 200 ml. To the concentrate, N,N'- 
diisopropyl-O-tert-butylisourea (2.6 g) was added under ice 
cooling and the resulting mixture was stirred at room tem- 
perature for 3 days. Dilute hydrochloric acid and dichlo- 
romethane were added to the reaction mixture. The organic 
layer so separated was dried over anhydrous sodium sulfate. 

,.,oe ^Hfipd bv chromatography on a silica gel 
■rne resx^u^ r- 

column (hexane : ethyl acetate - 3:1 - 1:1). "hereby the 
title compound (1.78 g, 35%) was obtained as a colorless 
solid. 

1 H-NMR (CDCls) 5: 1.30(9H,s), 2 . 90-3 . 40 ( 6H, m) , 3.80- 
4.00(2H,m), 7.01(lH,d,J=8.3Hz), 7 . 59 (1H, dd, J=8 . 3, 2 . 0Hz) , 
7.61(lH,dd,J=8.3,2.0Hz), 7 . 76 ( 1H, dd, J=8 . 8 , 2 . 0Hz) , 
7.85-7.95(3H,m), 8 . 00 ( 1H, d, J=2 . 0Hz) , 8.29(lH,br s). 
[Referential Example 27] 1- [2-tert-Butoxycarbonyl-4- 
(pyridin-4-yl)benzoyl]-4-[(6-chloronaphthalen-2- 
yl) sulfonyl]piperazine hydrochloride 

in the same manner as in Referential Example 7, a re- 
action was conducted using 1- [4-bromo-2- (tert- 
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butoxycarbonyl) benzoyl 1 -4- ( ( 6-chloronaphthalen-2- 
y l,sulfonyl]piperazine and diethyl (4- P yridyl) borane as 
starting materials, whereby the title compound was Ob- 
tained. 

lH -NMR (CDCI3) 8: 1.37(9H,s>, 2 . 80-3 . 50 ( 6H, m) , 3.80- 
4 .00C2H,m>, 7.40<lH,d,O=7. 8 Hz), 7 . 60 <1H, dd, 0=8 . 8 , 2 . 0Hz> , 
7 77<lH,dd,0=8.3,1.5Hz>, 7.87<lH,dd,0-7.8,2.0Hz), 
7.90-7.95 ( 3H,m,, 8 . 10 <2H, d, 0=6 . 8Hz, , 8 . 25 ,1H, d, 0=2 . 0Hz, , 
8.31(lH,br s), 8.90(2H,d,J=6.8Hz) . 
MS ( FAB) m/z: 592 (M+H)*. 

Elementary analysis for C31H30CIN3O5S ■ HC1 • 0 . 2H20 • THF 

_ ^,7 n an. c: A . 68 

Found: C 59.55; H, 5.45; N, =>.»,; — - 

[Referential Example 28] 5- (4-Pyridyl) thiophene-2- 
carboxylic acid hydrochloride 

in the same manner as in Referential Example 6, a re- 
action was conducted using 5-bromothiophene-2-carboxylic 
acid and diethyl , 4 -pyridyl)borane as starting materials, 
whereby the title compound was obtained. 

-7 m,m d 0=3 9Hz), 8.17 (lH,d, 0-3. 9Hz) 
1 H-NMR (DMSO-d 6 ) 5: 7.87(lH,d,J J.snzj, 

8.29(2H,d,0=6.8Hz), 8 . 88 (2H, d, 0-6 . 8Hz) . 
MS (FAB) m/z: 206 (M+H)*. 

Elementary analysis for C 10 H,N0 2 S • HC1 • 0 . 8H 2 0 
12.52. 
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Found: C 46.77; H, 3.76; N, 5.27; CI, 13.83; S, 

12.56. 

[Referential Example 29] 5- (4-Pyridyl) £uran-2-carboxylic 
acid hydrochloride 

in the same manner as in Referential Example 6, a re- 
action was conducted using 5-bromof uran-2-carboxylic acid 
and diethyl (4-pyridyl) borane as starting materials, 
whereby the title compound was obtained. 

Hi-NMR (DMSO-d 6 ) 6: 7 . 49 (1H, d, J=3 . 4Hz) , 7 .80-7 . 90 (1H,») , 
8.20-8.30(2H,m), 8 . 8 5-8 . 95 ( 2H, m) . 

[Referential Example 30] 4- (2-Pyridyl ) benzoic acid hydro- 
chloride 

To water (200 ml) , 2- (p-tolyl) pyridine (17.2 g) was 
added. To the resulting mixture, potassium permanganate 
(21.0 g) was added, followed by heating under reflux for 18 
hours. After the precipitate was filtered off, dichlo- 
romethane was added to the filtrate to separate the water 
layer . The water layer was then made acidic with 2N hydro- 
chloric acid. The acidic aqueous solution was concen- 
trated. The precipitate was collected by filtration, fol- 
lowed by washing with water and ethyl acetate, whereby the 
title compound (7.07 g, 35%) was obtained as a white solid. 
X H-NMR (DMSO-d 6 ) 5: 7 . 60 (1H, t , J=5 . 9Hz ) , 8 . 08 ,2H, d, 0=7 . 8Hz) , 
8.17(2H,m), 8.21(2H,d,J-7.8Hz), 8 . 78 ( 1H, d, J-4 . 9Hz) . 
MS (EI) m/z: 199M*. 
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[Referential Example 31] 1- I (E) 4 
ChlorostyrylsulfonyDpiperazine hydrochloride 

in the same manner as in Referential Example 1, a re- 
action was conducted using tert-butyl 1- 

piperazinecarboxylate and (E) -4-chlorostyrylsulf onyl chlo- 
ride as starting materials, whereby the title compound was 
obtained . 

lH -NMR <DMSO-d 6 ) 6: 3.20(4H,br s) , 3 . 33-3 . 38 ( 4H, m> , 
7.47(2H,s). 7.53<lH,d,J=8.8Hz), 7 . 82 (1H, d, J-8 . 8Hz) . 
Elementary analysis for C IS H 15 C1N 2 0 2 S • HC1 

round: 

[Referential Example 32] 4- (2, 4-Diamno-6- 
pyrimidyl) benzoic acid hydrochloride 

in toluene (9ml), 6-chloro-2 , 4-diaminopyrimidine (434 
mg) was dissolved, followed by the addition of 4- 
carboxyphenylboronic acid (667 mg) . ethanol (2.5 ml), so- 
dium carbonate (635 mg) , water (3.0 ml) and 
bis (triphenylphosphine, palladium (II) dichloride (65 mg, . 
The resulting mixture was heated under reflux for 24 hours 
under an argon gas atmosphere. Ethyl acetate and water 
were added to the reaction mixture. The water layer so 
separated was made acidic with 2N hydrochloric acid. The 
insoluble matter was collected by filtration, washed with 
water and tetrahydrof uran and then dried, whereby the title 
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compound (371 mg, 54%) «as obtained. 

Zg-NMR (DMSO-ds) 6: 6.43(lH,s>, 7 . 30-7 . 80 (2H, br, , 

7.96<2H.d,0-7.8Hz), 8 . 12 (2H, d, J=7 . 8Hz, , 8.27,2H,br s), 

12.77(lH,br), 13.33(lH,br) . 

MS (EI) m/z: 230M*. 

Elementary analysis for 

round: 

[Referential Example 33] l-tert-Butoxycarbonyl-4- 14- (2- 
pyridyl) benzoyl] piperazine 

In the same manner as in Referential Example 3, a re- 
action «as conducted using 4- (2-pyridyl) benzoic acid hydro- 

. . -, „o ^ -5D anH tRrt-bUtVl 

chloride obtained in Relerenczax 

i-piperazinecarboxylate as starting materials, whereby the 
title compound was obtained. 

>H-NMR (CDC1 3 )8= 1.47<9H,s), 3.43,4H,br), 3.51,2H,br,, 

3.76,2H,br), 7 . 28 (1H, d, J-5 . 9Hz, , 7 . 52 < 2H, d, ,1=7 . 8Hz ) , 

7.76(lH,m), 7.79<lH.m). 8 . 05 (2H, d, J-7 . 8Hz> , 

8.71(lH,d, J-4.9) . 

MS (FAB) m/z: 368 (M+H) + . 

Elementary analysis for C 21 H 25 N,0,- 0 . 1H 2 0 

Calculated: C, 68.31; H, 6.88; S, 11.3B; 

Found: C, 68.26; H, 6.86; », 11.42. 

[Referential Example 34] 2- [4- [ [4- (tert- 

Butoxycarbonyl ) piperazin-l-yD carbonyl] phenyl] pyridine N- 
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A 



oxide 

At -ICC, metachloroperbenzoic acid (789 mg) was added 
to a solution of l-tert-butoxycarbonyl-4- [4- (2- 
p yr idyl,benzoyllpiperazine ,517 mg, in dichloromethane (di- 
chloromethane: 8 ml). The resulting mixture was stirred 
for 24 hours, followed by dilution with dichloromethane . 
small amount of an aqueous sodium thiosulfate solution and 
a saturated aqueous N aCl solution were added to the dilute 
solution. The organic layer so separated was washed with a 
saturated aqueous solution of sodium bioarbonate and a 
saturated aqueous NaCl solution and then dried over anhy- 
dr ous sodium sulfate. The residue obtained by distilling 

. . . „„.w educed oressure was purified by 

oft tne suiv=i^ 

chromatography on a silica gel column (dichloromethane : 
methanol - 20:1). whereby the title compound <415 mg, 77%) 
was obtained. 

1 H-NMR (CDC1 3 )8: 1.48,9H,s), 3.47,6H,br), 3.76,2H,br), 
7.29<lH,m). 7.34(lH,t,J-7.8Hz), 7 . 4 4 , 1H, dd, J-7 . 8 , 2 . 0Hz > , 
7.52(2H,d,J-7.8Hz), 7 . 90 (2H, d, J-l . 8Hz, , 8 . 35 ( 1H, d, J-5 . 9Hz) . 
MS (FAB) m/z: 384 (M+H)*. 
[Referential Example 35] 2-[4-t(l- 

Pi P era Z inyl)carbonyl]phenyl]pyridine N-oxide hydrochloride 

in dichloromethane (2.5ml), 2- [4- [ [4- (tert- 
bu toxycarbonyl, P iperazin-l-yl]carbcnyl,phenyll P yridine N- 

oxide was dissolved. To the resulting solution, a satu- 
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rated solution of hydrochloride in ethanol (2.5 ml) was 
added, followed by stirring at room temperature for 1 hour. 
After the solvent was distilled off under reduced pressure, 
wat er was added to the residue, whereby an aqueous solution 
was obtained. Acetone was added to the aqueous solution 
until the solution became turbid. The precipitate was col- 
lected by filtration and washed with acetone, whereby the 
title compound (274 mg, 81%) was obtained. 
. H - NM R (DMSO-d t ) 5: 3.17(4H,br s), 3 . 50- 3 . 95 ( 4H , br ) , 
7.43(lH,d,J=3.9Hz), 7.44 (IH.d. J-3. 9H») . 7 . 57 <2H, d, J-8 . 8Hz) , 
7.66(lH.t.J-3.9H«). 7 . 92 (2H, d, J-8 . 8Hz) , 8 . 36 (1H, t , J=3 . 9Hz, , 
9.21(2H,br) . 

MS (FAB) m/z: 284 (M+H'r. 

[Referential Example 36] 1- (tert-Butoxycarbonyl) -4- [4- (3- 
pyridyl) benzoyl] piperazine 

in the same manner as in Referential Example 3, a re- 
action was conducted using 4- ,3- P yridyl)benzoic acid hydro- 
chloride obtained in Referential Example 8 and tert-butyl 
1-piperazinecarboxylate as starting materials, whereby the 
title compound was obtained. 

1 H-NMR (CDC1 3 ) 6: 1.47(9H,s), 3 . 35-3 . 85 (8H, br) , 
7.38 (lH,dd,J=7. 8,4.9Hz), 7 . 52 (2H, d, J=8 . 3Hz) , 
7.63(2H,d,J=8.3Hz), 7.88(lH,m>, 8. 62 (lH,dd, J-l. 5 f 4 . 9Hz) , 
8.84 (lH,d, J=2.0Hz) . 

[Referential Example 37] 3- [4- [ [4- (tert- 
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ButoKycarbonyl)piperazin-l-yl]carbonyl]phenyl]pyridine N- 
oxide 

in the same manner as in Referential Example 34, the 
title compound was obtained as a colorless solid by using 
l-(tert-butoxycarbonyl)-4-[4-(3-pyridyl)benzoyl]pi P erazine 

as a starting material. 

lH -NMR (CDCI3) 5: 1.48(9H,s), 3 . 35-4 . 83 ( 8H, br) , 7.38(lH,m), 
7.47(lH,m), 7.49-7.65(4H,m), 8 .23 (1H, dd, J-6. 4, 1. 5Hz) f 
8.47 (lH,t, J=1.5Hz) . 
MS (FAB) m/z: 384 (M+H) + . 

Elementary analysis for C 21 H 25 N 3 0 4 • 0 . 25H 2 0 
Calculated: C, 65.02; H, 6.63; N, 10.83. 
Found: C, 65.30; H, 6.65; N, 10.43. 

[Referential Example 38] 2-Hydroxy-4 -( 4-pyridyl ) benzoic 
acid 

in water (22.5 ml) and a 47% aqueous solution of hy- 
drobromic acid (22.5 ml), 4 -amino-2-hydroxybenzoic acid 
( 5.04 g) was dissolved. While the resulting solution mix- 
ture was maintained at 5°C or lower, an aqueous solution 
(water: 15.0 ml) of sodium nitrite (2.26 g) was added drop- 
wise thereto, followed by stirring for 30 minutes under ice 
cooling. The reaction mixture was added, in portions, to a 
solution of cuprous bromide (5.63 g) dissolved in a 47% 
aqueous solution of hydrobromic acid (15 ml) under ice 
oooling. The resulting mixture was stirred at room tern- 
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perature for 150 minutes. Ethyl acetate was added to the 
reaction mixture for extraction. The organic layer so ob- 
tained was washed with water and then dried over anhydrous 
sodium sulfate. The residue obtained by distilling off the 
solvent under reduced pressure was purified by chromatogra- 
phy on a silica gel column (dichloromethane ~ 10% methanol 
- dichloromethane), whereby 4-bromo-2-hydroxybenzoic acid 

(5.51 g) was obtained as a crudely purified product. 

The crudely purified product (298 mg) was reacted as 

in Referential Example 6, whereby the title compound (70 

mg, 21%) was obtained. 

1 H-NMR (DMSO-d 6 ) 5: 7 . 30-7 . 4 0 ( 2H , m) , 7 . 78 (2H, d, J=4 . 4Hz) , 
7.92 (lH,d, J=6. 3Hz) , 8 . 69 (2H, d, J=5 . 9Hz) . 
MS ( FAB) m/z: 216 (M+H) + . 

[Referential Example 39] 4-Bromo-3-hydroxybenzoic acid 

in acetic acid (24.5 ml), 3-hydroxybenzoic acid (5.00 
g) was suspended. To the resulting suspension, a solution 
of bromine (1.9 ml) in acetic acid (acetic acid: 5 ml) was 
added dropwise under ice cooling, followed by stirring at 
room temperature for 33 hours. The reaction mixture was 
ice cooled. The crystals so precipitated were collected by 
filtration and then washed with acetic acid, whereby the 
title compound (1.68 g, 21%) was obtained. 
1 H-NMR (DMSO-d 6 ) 6: 7 . 28 (1H, dd, J=7 . 8 , 2 . 0Hz) , 
7.51(lH,d,J=2.0Hz), 7.59(lH,d,J=8.3Hz), 10.54(lH,br s) , 



364 



12.84 (lH,br) . 

[Referential Example 40] Methyl 4-bromo-3-methoxybenzoate 

in the same manner as in Referential Example 17, a re- 
action was conducted using 4-bromo-3-hydroxybenzoic acid as 
a starting material, whereby the title compound was ob- 
tained. 

1 H-NMR (CDC1,) 5: 3.92(3H,s), 3.96(3H,s), 
7.51 (lH,dd,J=8. 3, 2.0Hz), 7 . 55 ( 1H , d, J=2 . 0Hz ) , 
7.61 (lH,d, J=8.8Hz) . 

[Referential Example 41] 3-Methoxy-4 -( 4-pyr idyl ) benzoic 
acid 

in the same manner as in Referential Example 7, a re- 
action was conducted using methyl 4-bromo-3-methoxybenzoate 
and diethyl ( 4-pyridyl ) borane . The crude product so ob- 
tained was reacted as in Referential Example 8, whereby the 
title compound was obtained. 

1 H-NMR (CDC1 3 )6: 3.93(3H,s), 7 . 65-7 . 7 5 ( 3H, m) , 
8.20 (2H,d, J=5.4Hz) , 8 . 94 (2H, d, J=6 . 3Hz) . 
MS (FAB) m/z: 230 (M+H) + . 

[Referential Example 42] 4-tert-Butoxycarbonyl-l- [ ( 6- 
chloronaphthalen-2-yl)sulfonyl]-2-ethoxycarbonyl P iperazine 

in dichloromethane (18 ml), l-tert-butoxycarbonyl-3- 

ethoxycarbonylpiperazine (517 mg) and 6-chloro-2- 

naphthylsulfonyl chloride .(588 mg) were dissolved under ice 

cooling. To the resulting solution, diisopropylethylamine 
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(0.59 ml) was added, followed by stirring at room tempera- 
ture for 63 hours. The residue obtained by distilling off 
the solvent under reduced pressure was purified by chroma- 
tography on a silica gel column (hexane : ethyl acetate = 
3:1), whereby the title compound (688 mg, 71%) was ob- 
tained. 

1 H-NMR (CDC1 3 )5: 1.05 (3H, t f J-7. 1Hz) , 1.38(9H,s), 2.80- 
4.70<9H,xn), 7 . 55 (1H, dd, J=8 . 6, 2 . 2Hz) , 

7.77(lH,dd,J=8.6,1.7Hz), 7 . 85-7 . 90 ( 3H, m) , 8.33<lH,s>. 
MS (FAB) m/z: 483[(M+H) + , Cl 35 ] , 485[(M + H)\ CI 37 ]. 
[Referential Example 43] 4-tert-Butoxycarbonyl-2- 
ethoxycarbonyl-l-[4-(3-pyridyl)benzoyl] P iperazine 

in the same manner as in Referential Example 12, a re- 
action was conducted using 4- ( 3-pyridyl) benzoic acid and 1- 
te rt-butoxycarbonyl-3-ethoxycarbonylpiperazine as starting 
materials, whereby the title compound was obtained. 
iR-NMR (CDCI3) 5: 1.20-1.40(3H,m), 1.46(9H,s), 2.70- 
4.80(8H,m), 5.35(lH,br), 7 . 35-7 . 70 (5H,m) , 7 . 85-7 . 95 (1H, m) , 
8.64(2H,dd, J=4.6,1.7Hz) , 8.86(lH,s) . 
MS (FAB) m/z: 440 (M+H) + . 

[Referential Example 44] Methyl N-tert- 
butoxycarbonyltranexamate 

To methanol (20 ml), thionyl chloride (1 ml) was added 
dropwise under ice cooling, followed by the addition of 
tranexamic acid (2.04 g) . The resulting mixture was heated 
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under reflux for 3 hours. The residue obtained by distill- 
ing the reaction mixture under reduced pressure was pulver- 
ized in ether and then collected by filtration, whereby 
colorless crystals (2.31 g) were obtained. 

The resulting crystals (2.10 g) were dissolved in di- 
chloromethane (40 ml), followed by the addition of N- 
methylmorpholine (1.2 ml). To the resulting mixture, a so- 
lution of di-tert-butyl dicarbonate (2.51 g) in dichlo- 
romethane (dichloromethane : 3 ml) was added under ice cool- 
ing. The resulting mixture was stirred at room temperature 
for 18 hours. After diluted with dichloromethane, the re- 
action mixture was washed with water and then dried over 
anhydrous sodium sulfate. The residue obtained by distill- 
ing off the solvent under reduced pressure was purified by 
chromatography on a silica gel column (hexane : ethyl ace- 
tate = 10: i ~ 3:1), followed by recrystallizat ion from a 
mixed solvent of hexane and ethyl acetate, whereby color- 
less crystals (2.09 g, 65%) was obtained. 

1 H-NMR (CDC1 3 ) 8: 0.90-1.10(2H,m), 1 . 40-1 . 60 ( 12H, m) , 1.80- 

1.90(2H,m), 2.00-2.10(2H,m), 2.24(lH,m), 2.98(2H,m), 

3.66(3H,s) , 4.58 (lH,br) . 

Elementary analysis for C14H25NO4 

Calculated: C, 61.97; H, 9.29; N, 5.16. 

Found: C, 62.15; H, 9,42; N, 5.12. 

[Referential Example 45] trans-4- (N-tert- 
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Butoxycarbonylaminomethyl) cyclohexylmethanol 

Methyl N-tert-butoxycarbonyltranexamate (1.00 g) was 
dissolved in a mixed solvent of tetrahydrof uran (10 ml) and 
methanol (2 ml) . To the resulting solution, sodium borohy- 
dride (0.44 g) was added under ice cooling, followed by 
stirring at room temperature for 24 hours. After the addi- 
tion of water, the reaction mixture was concentrated under 
reduced pressure. Ethyl acetate and dilute hydrochloric 
acid were added to the concentrate. The organic layer so 
separated was dried over anhydrous sodium sulfate. The 
residue obtained by distilling off the solvent under re- 
duced pressure was purified by chromatography on a silica 
gel column in repetition (first time; dichloromethane ~ di- 
chloromethane : methanol = 20:1, second time; hexane : 
ethyl acetate = 3:1), whereby colorless crystals (0.74 g, 
82%) were obtained. A portion of the crystals was recrys- 
tallized from a mixed solvent of hexane and ethyl acetate, 
whereby colorless crystals were obtained. 

1 H-NMR (CDC1 3 )5: 0 . 90-1 . 10 ( 4H, m) , 1 . 30-1 . 60 ( 12H, m) , 1.80- 
2.00(4H,m), 2.98(2H,m), 3 . 45 (2H, d. J=6 . 4Hz) , 4.59(lH,br). 
Elementary analysis for C13H25NO3 
Calculated: C, 64.17; H, 10.35, N, 5.76. 
Found: C, 64.31; H, 10.03; N, 5.74. 

[Referential Example 46] trans-4- (N-tert- 
Butoxycarbonylaminomethyl ) cyclohexanecarboxaldehyde 
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In dichloromethane (5 ml), trans-4- (N-tert- 
butoxycarbonylaminomethyDcyclohexylmethanol (0.20 g) was 
dissolved, followed by the addition of pyridinium chloro- 
chromate (0.23 g) . The resulting mixture was stirred at 
room temperature for 3 hours. The reaction mixture was pu- 
rified by chromatography on a silica gel column (hexane : 
ethyl acetate = 3:1), whereby the title compound (0.15 g, 
76%) was obtained. 

1 H-NMR (CDCI3) 5: 1.00(2H,m), 1.27(2H,m), 1 . 4 0-1 . 60 ( 1H, m) , 
1.44(9H,s), 1.88(2H,m), 2.02(2H,m), 2.18(lH,m), 
3.00 (2H,t, J=6.4Hz) , 4.61(lH,br), 9.62(lH,s). 
MS (FAB) m/z: 242 (M+H) + . 

, • . ^ 1 _ A n 1 ranc-i-fN-tfirt- 

[Reterentxcu. ^AdHipxc n/j -■- L ^~..~ - 

Butoxycarbonylaminomethyl) cyclohexylmethyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

In dichloromethane (7 ml), trans-4- (N-tert- 
butoxycarbonylaminomethyDcyclohexane carboxaldehyde (0.13 
g) was dissolved, followed by the addition of l-[(6- 
chloronaphthalen-2-yl) sulfonyl] piperazine trif luoroacetate 
(0.24 g), triethylamine (78 pi) and sodium triacetoxyboro- 
hydride (0.17 g) . The resulting mixture was stirred at 
room temperature for 11 hours under an argon gas atmos- 
phere. To the reaction mixture, an aqueous solution of so- 
dium bicarbonate was added, followed by dilution with di- 
chloromethane. The organic layer so separated was dried 
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over anhydrous sodium sulfate. The residue obtained by 
distilling off the solvent under reduced pressure was puri- 
fied by chromatography on a silica gel column (hexane : 
ethyl acetate = 2:1), whereby the title compound (0.29 g, 
100%) was obtained. 

1 H-NMR (CDC1 3 ) 8: 0.70-0.90 (4H,m) , 1. 30-1. 50 (2H,m) , 
1.42(9H,s), 1.70-1.80 (4H,m) , 2 . 09 (2H, d, J=7 . 3Hz ) , 
2.46(4H,m), 2.92(2H,m), 3.08(4H,m), 4.53(lH,br), 
7.56(lH,dd, J=8.8,2.0Hz) , 7 . 78 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 7.80- 
8.00 (3H,m) , 8.30(lH,s) . 

MS (FAB) m/z: 536[<M+H) + , CI 35 ], 538[(M+H) + , CI 37 ]. 
[Referential Example 48] 1- [trans-4- (N-tert- 
_ . 1 ,t_„^„ — „t-v,,,i \^ 1 rr-lnhPYvlr3rhonvll-4-f (6- 

tSUtOXyUdiuuiiyxaiiixiiuiiL^i-i^ ^- , w j -■ 

chloronaphthalen-2-yl) sulf onyl ] piperazine 

A reaction was conducted as in Referential Examples 11 
and 12, whereby the title compound was obtained. 
X H-NMR (CDCI3) 5: 0.80-1.00 (2H,m) , 1 . 40-1 . 60 ( 3H/m) , 
1.42(9H,s), 1.60-1. 70(2H,m), 1 . 7 0-1 . 90 ( 2H, m) , 2.30(lH,m), 
2.95(2H,m), 3.07(4H,m), 3.58(2H,br), 3.70(2H,br), 
4.57(lH,m), 7.58(lH,dd, J=8.8,2.0Hz) , 

7.75(lH,dd, J=8.8,1.5Hz) , 7 . 90-8 . 00 ( 3H, m) , 8.30(lH,s). 
MS (FD) m/z: 549 (M + , CI 35 ), 551 (M + , CI 37 ). 
[Referential Example 49] N- [trans-4- (N-tert- 
Butoxycarbonylaminomethyl) cyclohexylcarbonyl] glycine benzyl 

ester 
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in the same manner as in Referential Examples 11 and 
12, a reaction was conducted using methyl N-tert- 
butoxycarbonyltranexamate and glycine benzyl ester as 
starting materials, whereby the title compound was ob- 
tained. 

iR-NMR (CDC1 3 ) 5: 0.96<2H,m), 1.44<9H,s), 1 . 4 0-1 . 60 ( 3H, m) , 
1.80-1.90(2H,m), 1 . 90-2 . 00 (2H , m) , 2.10(lH,m), 2.98(2H,m), 
4.08(2H,d,J=4.9Hz), 4.57(lH,br>, 5.19(2H,s), 5.97(lH,m), 
7 . 30-7 .40 (5H,m) . 

Elementary analysis for C 22 n 3 2^0 5 
Calculated: C, 65.32; H, 7.97; N, 6.93. 
Found: C 65.05; H, 7.89; N, 7.16. 

. . _ , _ mi i_rM_ri-ran<!-4-(N-tert- 
[Referential txampie jwj ± l- l - • 

Butoxycarbonylaminomethyl)cyclohexylcarbonyl]glycyl]-4-[(6- 

chloronaphthalen-2-yl) sulf onyl] piperazine 

in tetrahydrofuran (11 ml), N- [trans-4- (N-tert- 

butoxycarbonylaminomethyDcyclohexylcarbonyl] glycine benzyl 

ester (0.22 g) was suspended. To the resulting suspension, 
10% palladium carbon (water content: about 50%, 50 mg) was 
added, followed by catalytic hydrogenation at normal pres- 
sure and room temperature for 14 hours. After the removal 
of the catalyst by filtration, the solvent was distilled 
off under reduced pressure. The residue so obtained was 
reacted as in Referential Example 12, whereby the title 
compound (0.32 g, 98%) was obtained. 
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1 H-NMR (CDCI3) 8: 0.80-1.00(2H,m), 1 . 30-1 . 50 (3H, m) , 
1.43<9H,s), 1.80-2.00{4H,m), 2.06(lH,m), 2.95(2H,m), 3.10- 
3.20(4H,m), 3.52(2H,m), 3.74(2H,m), 3 . 94 ( 2H, d, J=4 . 4Hz ) , 
4.54(lH,m), 6.40(lH,m), 7 , 59 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
7.74(lH,dd,J=8.8,1.5Hz), 7 . 80-8 . 00 < 3H, m) , 8.30(lH,s). 
MS ( FAB) m/z: 607 [(M + H)\ CI 35 ], 609 [(M+H)\ Cl 37 ] . 
[Referential Example 51] 1- [ ( 6-Chloronaphthalen-2- 
yl) sulfonyl]homopiperazine hydrochloride 

Homopiperazine (5 g) was dissolved in tetrahydrof uran 
(100 ml) at room temperature. To the resulting solution, 
2- (tert-butoxycarbonyloxyimino) -2-phenylacetonitrile (12 . 3 
g) was added in portions, followed by stirring for 3 hours. 
After completion of the reaction, the solvent was distilled 
off. The residue was purified by chromatography on a sil- 
ica gel column (10 to 20% methanol - dichloromethane) , fol- 
lowed by the addition of IN aqueous hydrochloric acid in 
ethanol. The solvent was then distilled off. The residue 
was solidified by the addition of ethanol, whereby powders 
(7.46 g) were obtained. The resulting powders were reacted 
as in Referential Example 1, whereby the title compound was 
obtained. 

iR-NMR (DMSO-d 6 ) 5: 2.00(2H,br s) , 3 . 10-3 . 30 ( 4H, m) , 3.30- 
3.50(2H,m), 3 . 55-3 . 65 (2H, m) , 7 . 72 (1H, d, J=8 . 8Hz) , 
7.89(lH,d,J=8.3Hz), 8. 17 (lH,d, J=8. 8Hz) , 8 . 22-8 . 2 8 ( 2H , m) , 
8.56(lH,s) , 9.29 (2H,br s) . 
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MS (FAB) m/z: 325 (M+H) + . 
Elementary analysis for C15H17CIN2O2S • HCl 
Calculated: C, 49.89; H, 5.02; N , 7.75; CI, 19.63. 
Found: C, 49.94; H, 5.05; N, 7.47; Cl, 19.65. 

[Referential Example 52] 1- [trans-4- (N-tert- 
Butoxycarbonylaminomethyl) cyclohexylcarbonyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl] homopiperazine 

In the same manner as in Referential Example 48, a re- 
action was conducted using methyl N-tert- 
butoxycarbonyltranexamate and 1- [ ( 6-chloronaphthalen-2- 
yl) sulf onyl] homopiperazine hydrochloride, whereby the title 
compound was obtained. 

v s. n on_n nn/9H.ml'. 1 . 4 0-1 . 60 ( 3H , m) , 

-H-NLX1K X L-Ui_x 3 ; w.uw x---, — - . - 

1.43(9H,s), 1.60-1.90(4H,m) , 1 . 90-2 . 10 (2H, m) , 2.30- 
2.40(lH,m), 2.97(2H,m), 3 . 30-3 . 50 (4H, m) , 3 . 60-3 . 80 ( 4H , m) , 
4.64(lH,br), 7.50-7.60(lH,m), 7 . 70-7 . 80 ( 1H, m) , 7.80- 
8.00(3H,m), 8.33 and 8.35(1H, each s). 
MS (FAB) m/z: 564 [(M + H) + , Cl 35 ] , 566 [(M + H)\ Cl 37 ] . 
[Referential Example 53] Methyl 4- (N-tert- 
butoxycarbonylaminomethyDbenzoate 

in the same manner as in Referential Example 44, a re- 
action was conducted using 4-aminomethylbenzoic acid as a 
starting material, whereby the title compound was obtained. 
l H-NMR (CDC1 3 ) 6: 1.47 (9H,s), 3.91(3H,s), 
4.37(2H,d,J=5.4Hz), 4.92(lH,br), 7 . 35 (2H, d, J=8 . 3Hz) , 
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8.00 (2H,d, J=8.3Hz) . 
Elementary analysis for C14H19NO4 
Calculated: C, 63.38; H, 7.22; N, 5.28. 
Found: C, 63.20; H, 7.02; N, 5.58. 

[Referential Example 54] 1- [4- (N-tert- 

Butoxycarbonylaminomethyl)benzoyl]-4-[(6-chloronaphthalen- 

2-yl) sulfonyl]piperazine 

In the same manner as in Referential Example 48, a re- 
action was conducted using methyl 4-(N-tert- 
butoxycarbonylaminomethyDbenzoate and l-[(6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine hydrochloride, 
whereby the title compound was obtained. 

, _ v Avuau c\ i nn-^( . 30 f4H.br) , 3.40- 

*H-NMK ^u^x 3 ; u. x . i v / - / > ■ 

4.00(4H,br), 4.31(2H,d,J=5.9Hz), 4.90(lH,br), 7.27(4H,m), 
7.59(lH,dd, J=8.8,1.5Hz) , 7 . 75 (1H, d, J=8 . 8Hz ) , 7.90- 
8.00(3H,m) , 8.30(lH,s) . 

MS (FAB) m/z: 544 [(M+H) + , Cl 35 ] , 546 [<M + H) + , CI 37 ]. 
[Referential Example 55] Methyl 3- (N-tert- 
butoxycarbony laminomethyl ) benzoate 

Methyl 3-methylbenzoate (1.00 g) was dissolved in car- 
bon tetrachloride (10 ml), followed by the addition of N- 
bromosuccinic imide (1.22 g) and 2,2'- 

azobisisobutyronitrile (catalytic amount). The resulting 
mixture was heated under reflux for 1 hour under exposure 
to a mercury lamp. After the insoluble matter was filtered 
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off, the residue obtained by distilling off the solvent un- 
der reduced pressure was purified by chromatography on a 
silica gel column (hexane : ethyl acetate = 20:1), whereby 
a colorless oil (1.34 g) was obtained. 

The colorless oil (0.62 g) so obtained was dissolved 
in N,N-dimethylformamide (10 ml), followed by the addition 
of sodium azide (0.38 g) . The resulting mixture was 
stirred at room temperature for 20 hours. After the con- 
centration of the reaction mixture under reduced pressure, 
the concentrate was diluted with ethyl acetate, washed with 
water and then dried over anhydrous sodium sulfate. The 
residue obtained by distilling off the solvent under re- 
duced pressure was dissolved in tet rahydrof uran (15 ml) . 
Triphenylphosphine (0.75 g) was added to the resulting so- 
lution, followed by stirring at an external temperature of 
about 50°C for 5 hours. After the addition of about 28% 
aqueous ammonia (7 ml) and stirring for further 2 hours, 
the reaction mixture was concentrated under reduced pres- 
sure. The concentrate was extracted with ether. Dilute 
hydrochloric acid was added to the extract to make it 
acidic. To the water layer so separated, a dilute aqueous 
solution of sodium hydroxide was added to make it alkaline, 
followed by extraction with dichloromethane . The extract 
was dried over anhydrous sodium sulfate. The residue ob- 
tained by distilling off the solvent under reduced pressure 
was dissolved in dichloromethane (7 ml) . To the resulting 
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solution, di-tert-butyl dicarbonate (0.45 g) was added un- 
der ice cooling, followed by stirring at room temperature 
for 3 days. The residue obtained by distilling off the 
solvent under reduced pressure was purified by chromatogra- 
phy on a silica gel column (hexane : ethyl acetate = 5:1), 
whereby the title compound (0.29 g, 35%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 1.46(9H,s), 3.91(3H,s), 

4.36(2H,d,J=5.9Hz), 4.97(lH,br), 7 . 4 0 ( 1H, t , J=7 . 8Hz ) , 

7.49 (lH,d, J=7.8Hz) , 7, 90-8,00 (2H,m) . 

MS (FAB) m/z: 266 (M+H) + . 

[Referential Example 56] Methyl 4 -cyanomethylbenzoate 
In dichloromethane (20 ml), methyl 4- 

r\r\ _i — . ccnT^eH. followed bv 
hydroxymetnyioenzoate u-^ ™— 

the addition of triethylamine (0.9 ml). Under ice cooling 
a solution of methanesulf onyl chloride (0.70 g) in dichlo- 
romethane (dichloromethane: 5 ml) was added to the result- 
ing solution. The resulting mixture was stirred at room 
temperature for 15 hours. After dilution with dichlo- 
romethane, the reaction mixture was washed with water and 
was then dried over anhydrous sodium sulfate. The residue 
obtained by distilling off the solvent under reduced pres- 
sure was dissolved in acetonitrile (12 ml). To the resul 
ing solution, potassium cyanide (0.80 g) and 18-Crown-6 
(0.16 g) were added, followed by stirring at room tempera 
ture for 40 hours. After concentration under reduced pre 
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sure, the concentrate was diluted with dichloromethane , 
washed with water and then, dried over anhydrous sodium 
sulfate. The residue obtained by distilling off the sol- 
vent under reduced pressure was purified by chromatography 
on a silica gel column (dichloromethane), whereby colorless 
crystals (0.91 g, 86%) was obtained. A portion of the re- 
sulting crystals was recrystallized from a mixed solvent of 
hexane and ethyl acetate, whereby colorless crystals were 
obtained . 

1 H-NMR (CDCI3) 5: 3.82(2H,s), 3.93(3H,s), 

7.42(2H,d,=8.3Hz) , 8 . 06 (2H, d, J=8 . 3Hz) . 

Elementary analysis for Ci 0 H 9 NO 2 

Calculated: U, ob.oo; n, o . ±0 , «, « 

Found: C, 68.39; H, 5.29; N, 8.08. 

[Referential Example 57] Methyl 4-[2-(tert- 

butoxycarbonylamino) ethyl ] benzoate 

Methyl 4-cyanomethylbenzoate (0.20 g) was dissolved in 
a mixed solvent of methanol (15 ml) and chloroform (0.4 
ml). To the resulting solution, platinum dioxide (33 mg) 
was added, followed by catalytic hydrogenation at room tem- 
perature under 3 atmospheric pressure for 3 hours. The 
catalyst was removed by filtration through Celite and the 
solvent was distilled off under reduced pressure. The 
residue was suspended in dichloromethane (5 ml), followed 
by the addition of triethylamine (160 pi). After the addi- 



377 



tion of a solution of di-tert-butyl dicarbonate (0.29 g) in 
dichloromethane (dichloromethane : 2 ml) under ice cooling, 
the resulting solution was stirred at room temperature for 
13 hours. The reaction mixture was diluted with dichlo- 
romethane, washed with water and then dried over anhydrous 
sodium sulfate. The solvent was distilled off under re- 
duced pressure. The residue was purified by chromatography 
on a silica gel column (hexane : ethyl acetate = 10:1 ~ 
5:1), whereby the title compound (0.28 g, 88%) was ob- 
tained. 

1 H-NMR (CDC1 3 ) 5: 1.43(9H,s>, 2 . 86 (2H, t , J=6. 8Hz) , 
3.39(2H,m), 3.91(3H,s), 4.53(lH,br), 7 . 27 (2H, d, J=8 . 3Hz ) , 
7 . 98 (2H, d, J=8 . 3Hz) . 
Elementary analysis for C3.5H21NO4 
Calculated: C, 64.50; H, 7.58; N, 5.01. 
Found: C, 64.43; H, 7.35; N, 4.97. 

[Referential Example 58] 1- [ 4 - [ 2- ( tert- 

Butoxycarbonylamino) ethyl] benzoyl] -4- [ ( 6-chloronaphthalen- 
2-yl) sulfonyl]piperazine 

In the same manner as in Referential Example 48, the 
title compound was obtained using methyl 4-[2-(tert- 
butoxycarbonylamino) ethyl] benzoate and l-[(6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine hydrochloride as 
starting materials. 

1 H-NMR (CDCI3) 5: 1.42(9H,s), 2 . 79 (2H, t , J=6. 8Hz) , 
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3.10(4H,br), 3.35(2H,m), 3 . 4 0-4 . 00 ( 4H, br) , 4.50(lH,br), 
7.18 (2H,d, J=8.3Hz) , 7.24 (2H, d, J=8 . 3Hz ) , 

7.59 (lH,dd,J=8. 8, 2.0Hz) , 7 . 75 (1H, dd, J=8 . 8, 2 . 0Hz) , 7.90- 
8.00 (3H,m) , 8.30 (1H, s) . 

MS (FAB) m/z: 558 [(M+H)\ CI 35 ], 560 [(M+H) + , CI 37 ]. 
[Referential Example 59] Methyl 4- [ [ ( 3S) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy]benzoate 

In tetrahydrofuran (50 ml), methyl 4-hydroxybenzoate 
(1.01 g) , (3R) -l-tert-butoxycarbonyl-3-pyrrolidinol (1.36 
g) and triphenylphosphine (1.73 g) were dissolved, followed 
by the dropwise addition of a 40% solution (2.87 ml) of di- 
ethyl azodicarboxylate in toluene under ice cooling. The 
resulting mixture was stirred at room temperature for 20 
hours. To the reaction mixture, ethyl acetate and a 10% 
aqueous solution of potassium carbonate were added to sepa- 
rate the organic layer. The organic layer so separated was 
washed with a 10% aqueous solution of potassium carbonate 
and water and dried over anhydrous sodium sulfate. The 
solvent was then distilled off under reduced pressure. The 
residue was purified by chromatography on a silica gel col- 
umn (hexane : ethyl acetate = 2:1), whereby the title com- 
pound (1.60 g, 76%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 1.46(9H,s), 2 . 00-2 . 20 ( 2H, m) , 3.40- 
3.70(4H,m), 3.89(3H,s), 4 . 96 (1H, br s) , 6 . 88 (2H, d, J=8 . 8Hz) , 
7.90-8.00(2H,m) . 
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[Referential Example 60] 4- [ [ (3S) -l-tert-Butoxycarbony-3- 
pyrrolidinyl] oxy] benzoic acid 

In the same manner as in Referential Example 11, a re- 
action was conducted using methyl 4- [ [ (3S) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl]oxy]benzoate as a starting 
material, whereby the title compound was obtained. 
1 H-NMR ( CD3OD) 5: 1.45 and 1.47 (9H, each s) , 2.10- 
2.20(2H,m), 3 . 40-3 . 70 (4H,m) , 5 . 00-5 . 10 ( 1H, m) , 
6.98(2H,d,J=8.8Hz), 7 . 97 (2H, d, J=8 . 8Hz) . 
[Referential Example 61] 1- [4- [ [ (3S) -1-tert- 
Butoxycarbonylpyrrolidin-3-yl ] oxy] benzoyl] -4- [ ( 6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

in the same manner as in Referential Example 12.. a re- 
action was conducted using 4- [ [ (3S) -1-tert-butoxycarbonyl- 
3- P yrrolidinyl]oxy]benzoic acid and 1- [ ( 6-chloronaphthalen- 
2-yl)sulfonyl]piperazine hydrochloride as starting materi- 
als, whereby the title compound was obtained. 
l H-NMR (CDCI3) 5: 1.46(9H,s), 2 . 00-2 . 20 (2H,m) , 3.00- 
3.20(4H,m), 3 . 40-3 . 80 ( 8H, m) , 4.88(lH,br s), 
6.82 (2H,d, J=8.3Hz) , 7 . 2 0-7 . 30 ( 2H, m) , 

7.60(lH,dd, J=8.7,1.9Hz), 7 . 7 6 ( 1H, dd, J=8 . 5 , 1 . 7Hz ) , 7.90- 

7.95(3H,m) , 8.30(lH,s) . 

Elementary analysis for C30H34CIN3O6S 

Calculated: C, 60.04; H, 5.71; N, 7.00. 

Found: C, 60.05; H, 5.69; N, 6.80. 
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[Referential Example 62] Methyl 3- [ [ ( 3S ) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy]benzoate 

In the same manner as in Referential Example 59, the 
title compound was obtained using methyl 3-hydroxybenzoate 
as a starting material. 

X H-NMR (CDC1 3 )5: 1.45 and 1.47 (9H, each s), 2.05- 
2.25(2H,m), 3 . 4 0-3 . 7 0 ( 4H, m) , 3.92<3H,s), 4 . 96 ( 1H , br s ) , 
7.07 (lH,d, J=7.8Hz) , 7 . 30-7 . 4 0 ( 1H , m) , 7 . 53 ( 1H, d, J=2 . 0Hz ) , 
7. 65 (lH,m) . 

MS (FAB) m/z: 322 (M+H) + . 

[Referential Example 63] 3- [ [ ( 3S) -l-tert-Butoxycarbonyl-3- 
pyrrolidinyl] oxy]benzoic acid 

In the same manner as in Referential Example 11. the 
title compound was obtained using methyl 3- [ [ ( 3S ) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl]oxy]benzoate as a starting 
material . 

1 H-NMR (CD3OD) 5: 1.45 and 1.47 (9H, each s), 2.05- 
2.25(2H,m), 3.35-3. 65 (4H,m) , 5 . 04 ( 1H , br s ) , 7.05- 
7.15(lH,m), 7. 30-7. 40 (lH,m) , 7.53(lH,s), 
7.62(lH,d, J=7.3Hz) . 
MS (FAB) m/z: 308 (M+H) + . 
[Referential Example 64] 

1- [3- [ [ (3S) -l-tert-butoxycarbonylpyrrolidin-3- 
yl] oxy]benzoyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl]piperazine 
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In the same manner as in Referential Example 12, the 
title compound was obtained using 3- [ [ (3S) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy] benzoic acid as a start- 
ing material. 

^-NMR (CDC1 3 ) 5: 1.45 and 1.46 (9H, each s), 2.00- 
2.20(2H,m), 2 . 95-3 . 25 ( 4H,m) , 3 . 4 0-3 . 90 ( 8H, m) , 4.84(lH,br 
s), 6. 80-6. 90 (3H,m) , 7 . 20-7 . 30 ( 1H, m) , 

7.60(lH,dd, J=8.8,1.5Hz) , 7 . 76 (1H, dd, J=8 . 5, 1 . 7Hz) , 7.90- 
7.95(3H,m), 8 . 30-8 . 35 ( 1H, m) . 

MS (FAB) m/z: 600 [(M+H) + , CI 35 ], 602 [(M+H) + , CI 37 ]. 
[Referential Example 65] Methyl 4- [ [ ( 3R) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy]benzoate 

In the same manner as in Referential Example 59. the 
title compound was obtained using methyl 4 -hydroxybenzoate 
and (3S) -l-tert-butoxycarbonyl-3-pyrrolidinol as starting 
materials . 

X H-NMR (CDCI3) 8: 1.47(9H,s), 2 . 05-2 . 25 ( 2H, m) , 3.40- 
3.70(4H,m), 3.89(3H,s), 4 . 96 ( 1H , br s ) , 6 . 88 ( 2H, d, J=8 . 8Hz ) , 
7 . 90-8 . 00 (2H,m) . 
MS (FAB) m/z: 322 (M+H) + . 

[Referential Example 66] 4- [ [ ( 3R) -l-tert-Butoxycarbonyl-3- 
pyrrolidinyl] oxy] benzoic acid 

In the same manner as in Referential Example 11, the 
title compound was obtained using methyl 4- [ [ (3R) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy]benzoate as a starting 
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material . 

1 H-NMR (CD3OD) 8: 1.47 and 1.48 (9H, each s), 2.10- 
2.25(2H,m), 3 . 40-3 . 70 (4H,m) , 4 . 98 ( 1H , br s ) , 
6. 91 (2H,d, J=8. 8Hz) , 8 . 00-8 . 1 0 ( 2H, m) . 
MS (FAB) m/z: 308 (M+H) + . 

[Referential Example 67] 1- [ 4 - [ [ { 3R) -1-tert- 
Butoxycarbonylpyrrolidin-3-yl]oxy]benzoyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

In the same manner as in Referential Example 12, the 
title compound was obtained using 4- [ [ (3R) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy] benzoic acid as a start- 
ing material. 

i . , f irinn _\ o r\r\ o O r\ I O u m S "5 nn_ 

*H-NMK (L1JI-13J o: i.MD^n,s;, £. . \j u~^- . <- w v , «w / 

3.20(4H,m), 3 . 40-3 . 80 ( 8H, m) , 4 . 8 9 ( 1H, br s ) , 
6.82 (2H,d, J=8.3Hz) , 7 .20-7.30 (2H,m) , 

7.58 (lH,dd,J=8. 8, 2.0Hz) , 7 . 74 ( 1H, dd, J=8 . 5, 1 . 7Hz) , 7.90- 
7 . 95 (3H,m) , 8 . 30 (1H, s) . 

MS (FAB) m/z: 600 [(M+H)\ CI 35 ], 602 [(M+H) + , CI 37 ]. 
[Referential Example 68] Methyl 3- [ [ (3R) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy]benzoate 

In the same manner as in Referential Example 59, the 
title compound was obtained using methyl 3-hydroxybenzoate 
and (3S) -l-tert-butoxycarbonyl-3-pyrrolidinol as starting 
materials. 

■""H-NMR (CDC1 3 )5: 1.47(9H,s), 2 . 05-2 . 25 ( 2H, m) , 3.40- 
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3.70{4H,m), 3.92(3H,s), 4 . 95 ( 1H, br s ) , 7 . 07 ( 1H, d, J=7 . 8Hz) , 
7.30-7.40 (lH,m) , 7 . 50-7 . 55 ( 1H, m) , 7 . 60-7 . 70 ( 1H, m) . 
MS (FAB) m/z: 322 (M+H) + . 

[Referential Example 69] 3- [ [ ( 3R) -l-tert-butoxycarbonyl-3- 
pyrrolidinyl] oxy] benzoic acid 

In the same manner as in Referential Example 11, the 
title compound was obtained using methyl 3- [ [ ( 3R) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy] benzoate as a starting 
material . 

1 H-NMR (CD 3 OD) 5: 1.48(9H,s), 2 . 05-2 . 2 5 ( 2H, m) , 3.45- 
3.70(4H,m), 4.97(lH,br s), 7 . 10-7 . 15 ( 1H , m) , 7.35- 
7.45(lH,m), 7.58(lH,s), 7 . 7 0-7 . 7 5 ( 1H, m) . 
MS (FAB) m/z: 306 (M+K) + . 

[Referential Example 70] 1- [3- [ [ (3R) -1-tert- 
Butoxycarbonylpyrrolidin-3-yl] oxy] benzoyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

In the same manner as in Referential Example 12, the 
title compound was obtained using 3- [ [ ( 3R) -1-tert- 
butoxycarbonyl-3-pyrrolidinyl] oxy] benzoic acid as a start- 
ing material . 

1 H-NMR (CDCI3) 5: 1.45 and 1.46(9H, each s), 2.00- 
2.20(2H,m), 2 . 95-3 . 2 5 ( 4H, m) , 3 . 4 0-3 . 90 ( 8H, m) , 4.84(lH,br 
s), 6.80-6. 90 (3H,m) , 7 . 20-7 . 30 ( 1H, m) , 

7.60(lH,dd, J=8.5,1.7Hz) , 7 . 76 (1H, dd, J=8 . 5, 2 . 0Hz) , 7.90- 
7.95(3H,m), 8 . 30-8 . 35 ( 1H, m) . 
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MS (FAB) m/z: 600 [(M+H) + , Cl 35 ] , 602 [(M+H) + , CI 37 ]. 
[Referential Example 71] 4- ( 2-Amino-5-pyrimidyl ) benzoic 
acid 

In the same manner as in Referential Example 2, the 
title compound was obtained using 2-amino-5-bromopyrimidine 
as a starting material. 

i H _ NMR (DMSO-de) 5: 7 . 8 1 ( 2H, d, J=8 . 8Hz ) , 8 . 00 (2H, d, J=8 . 8Hz ) , 
8.84 (2H,s) . 

MS (FAB) m/z: 216 (M+H) + . 

[Referential Example 72] l-tert-Butoxycarbonyl-4- 
[ (methoxycarbonyl ) methylene ] piper idine 

In tetrahydrofuran (40 ml), methyl dimethylphosphono- 
acetate (1.8 ml) was dissolved. To the resulting solution, 
60% oily sodium hydride (450 mg) was added under ice cool- 
ing, followed by stirring under the same condition. After 
the addition of a solution of 1- (tert-butoxycarbonyl ) -4- 
piperidone (2.0 g) in tetrahydrofuran (tetrahydrofuran: 10 
ml) and stirring at room temperature for 30 minutes, the 
reaction mixture was diluted with ethyl acetate. To the 
diluted solution, 2N hydrochloric acid was added. The or- 
ganic layer was separated, washed with a saturated aqueous 
solution of sodium bicarbonate and saturated aqueous NaCl 
solution, and dried over anhydrous sodium sulfate. The 
solvent was then distilled off under reduced pressure. The 
residue was purified by chromatography on a silica gel col- 
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umn (hexane : ethyl acetate = 6:1), whereby the title com- 
pound (2.35 g, 92%) was obtained. 

X H-NMR (CDC1 3 ) 5: 1.47(9H,s), 2 . 28 (2H, t , J=5 . 9Hz) , 

2.94 (2H,t, J=5.9Hz) , 3 . 4 8 ( 2H , t , J=5 . 9Hz ) , 3 . 50 ( 2H , t , J=5 . 9Hz ) , 

3.70(3H,s), 5.72(lH f s). 

Elementary analysis for C13H21NO4 

Calculated: C, 61.16; H, 8.29; N, 5.49. 

Found: C, 61.14; H, 8.34; N, 5.20. 

[Referential Example 73] Methyl (1-tert- 

butoxycarbonylpiperidin-4-yl) acetate 

In ethanol (10 ml), l-tert-butoxycarbonyl-4 - 
[ (methoxycarbonyl) methylene ]piperidine (875 mg) was dis- 
solved, followed by the addition of 10% palladium carbon 
(water content: about 50%, 730 mg) . The resulting mixture 
was subjected to catalytic hydrogenation under normal pres- 
sure at room temperature for 3 days. After the removal of 
the catalyst by filtration, the solvent was distilled off 
under reduced pressure, whereby the title compound (871 mg, 
99%) was obtained. 

1 H-NMR (CDCI3) 8: 1.16(2H,m), 1.45(9H,s), 1.65(2H,m), 
1.93(lH,m), 2.25(2H,d, J=6.8Hz) , 2.72(2H,br), 3.68(3H,s), 
4.08 (2H,br) . 

MS (FAB) m/z: 258 (M+H) + . 

[Referential Example 74] -( 1-tert-Butoxycarbonylpiperidin- 
4-yl) acetic acid 
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In the same manner as in Referential Example 11, the 
title compound was obtained using methyl (1-tert- 
butoxycarbonylpiperidin-4-yl) acetate as a starting mate- 
rial . 

1 H-NMR (CDCI3) 5: 1.18(2H,m), 1.45(9H,s), 1.73 (2H,m) , 
1.94(lH,m), 2.29(2H,d, J=6.8Hz) , 2.72(2H,m), 4.10(2H,br). 
MS (EI) m/z: 243 M + . 

[Referential Example 75] l-[(l-tert- 
Butoxycarbonylpiperidin-4-yl) acetyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl] piperazine 

In the same manner as in Referential Example 12, a re- 
action was conducted using ( 1-tert-butoxycarbonylpiperidin- 

. , .1 -1 r / r _1_ n ~ , „-,^m-Vin 1 on - 9 — 

4 -yl ) acetic acia ana ±- 1 lo-^iiiuiuiiat/n^u^.. - 

yl) sulfonyl]piperazine hydrochloride as starting materials, 

whereby the title compound was obtained. 

1 H-NMR (CDCI3) 8: 1.05(2H,m), 1.43(9H,s), 1.63(2H,m), 

1.91(lH,m), 2.14 (2H,d, J=6.8Hz) , 2.66(2H,m), 3.07(4H,br s), 

3.56(2H,br s) , 3.67(2H,br s), 4.02(2H,br), 

7.58 (lH,dd,J=8. 8, 2.0Hz) , 7 . 7 5 { 1H , d, J=8 . 8Hz ) , 

7.91 (lH,d, J=8.8Hz) , 7.93(lH,d, J=8.8Hz) , 7.92(lH,s), 

8.30(1H,S) . 

MS (FAB) m/z: 536 [(M+H) + , Cl 35 ] , 538 [(M+H) + , CI 37 ]. 
[Referential Example 76] 3-(l-tert- 
Butoxycarbonylpiperidin-4-yl) propionic acid 

A reaction was conducted using ethyl 1-tert- 
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butoxycarbonylisonipecotinate and diisobutylaluminum hy- 
dride, whereby the corresponding aldehyde derivative was 
obtained. The resulting derivative was treated as in Ref- 
erential. Examples 72, 73 and 74, whereby the title compound 
was obtained. 

a H-NMR (CDC1 3 ) 5: 1.10(2H,m), 1.41(lH,m), 1.45(9H,s), 
1.60 (2H,q, J=7.8Hz) , 1.66(2H,m), 2 . 39 (2H, t , J=7 . 8Hz) , 
2.67(2H,m), 4.09(2H,br). 
MS (FAB) m/z: 258 (M+H) + . 

[Referential Example 77] 1- [ 3- ( 1-tert- 
Butoxycarbonylpiperidin-4-yl] propionyl] -4- [ ( 6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

In the same manner as in Referential Example 12, a re- 
action was conducted using 3-(l-tert- 

butoxycarbonylpiperidin-4-yl) propionic acid and l-[(6- 
chloronaphthalen-2-yl) sulfonyl] piperazine hydrochloride as 
starting materials, whereby the title compound was ob- 
tained. 

X H-NMR (CDCI3) 5: 1.04(2H,m), 1.35(lH,m), 1.44(9H,s), 
1.47 (2H,q, J=7.8Hz) , 1.57(2H,m), 2 . 24 ( 2H, t , J=7 . 8Hz ) , 
2.61(2H,m), 3.07(4H,br s), 3.56(2H,br s), 3.71(2H,br s), 
4.04 (2H,br) , 7.58 { 1H, dd, J=8 . 8 , 2 . 0Hz ) , 

7.75(lH,dd, J=8.8,2.0Hz) , 7 . 90 ( 1H, d, J=8 . 8Hz ) , 7.91(lH,s), 
7.92 (lH,d, J=8.8Hz) , 8.30(lH,s). 

MS (FAB) m/z: 550 [(M+H) + , CI 35 ], 552 [(M+H) + , CI 37 ]. 
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[Referential Example 78] (E) -3- (4-Pyridyl) acrylic acid 

In the same manner as in Referential Examples 72 and 
74, the title compound was obtained using isonicotinic al- 
dehyde as a starting material. 
1 H-NMR (DMSO-d 6 ) 5: 6 . 7 9 ( 1H, d . J=l 6 . 6Hz ) , 
7.56 (lH,d, J=16.6Hz) , 7 . 66 (2H, d, J=5 . 9Hz) , 
8.62 (2H,d, J=5.9Hz) , 12.72(lH,br s). 
MS (EI) m/z: 149M + . 

[Referential Example 79] l-Methoxycarbonyl-3-pyrroline 

• In dichloromethane (20 ml), 3-pyrroline (1.1 ml) was 
dissolved, followed by the addition of triethylamine (2.6 
ml) and methyl chlorof ormate (1.2 ml) under ice cooling. 
The resulting mixture was stirred at room temperature for 
17 hours. The residue obtained by distilling the reaction 
mixture under reduced pressure was purified by chromatogra- 
phy on a silica gel column (hexane : ethyl acetate = 4:1), 
whereby the title compound (0.95 g, 52%) was obtained. 
1 H-NMR (CDC1 3 ) 5: 3.73(3H,s), 4 . 00-4 . 20 ( 4H, m) , 5.70- 
5. 90 (2H,m) . 

[Referential Example 80] Methyl 4- 
trif luoromethanesulf onyloxybenzoate 

In dichloromethane (20 ml), methyl 4-hydroxybenzoate 
(1.99 g) was dissolved, followed by the addition of pyri- 
dine (2.4 ml) and trif luoromethanesulf onic anhydride (3.0 
ml) under ice cooling. After stirring at room temperature 
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for 6 hours, the reaction mixture was added with pyridine 
(1.5 ml) and trif luoromethanesulf onic anhydride (1.0 ml) 
again. The resulting mixture was stirred for 5 hours. Di- 
chloromethane and an aqueous solution of sodium bicarbonate 
were added to the reaction mixture. The organic layer so 
separated was washed with a 10% aqueous citric acid solu- 
tion and saturated aqueous NaCl solution and dried over an- 
hydrous sodium sulfate. The residue obtained by distilling 
off the solvent under reduced pressure was purified by 
chromatography on a silica gel column (5% ethyl acetate - 
hexane), whereby the title compound (3.22 g, 86%) was ob- 
tained . 

1 H-NMR (CDC1 3 ) 5: 3.95(3H,s), 7 . 3 6 ( 2H , d, J=8 . 8Hz ) , 
8.15(2H,d, J=8.8Hz) . 
MS (FAB) m/z: 285 (M+H) + . 
[Referential Example 81] Methyl 4-(l- 
methoxycarbonylpyrrolidin-3-yl ) benzoate 

In N,N-dimethylf ormamide (25 ml), methyl 4- 
trif luoromethanesulfonyloxybenzoate (1.05 g) , 1- 
methoxycarbonyl-3-pyrroline (1.0 g) , lithium chloride (0.51 
g) , palladium (II) acetate (53 mg) and tri ( 2-f uryl ) phosphine 
(100 mg) were dissolved, followed by the addition of diiso- 
propylethylamine (2.8 ml). Under an argon gas atmosphere, 
the resulting mixture was stirred at 90°C for 11 hours and 
then, at 100°C for 7 hours. The residue obtained by dis- 
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tilling off the solvent under reduced pressure was added 
with dichloromethane and water. The organic layer so sepa- 
rated was washed with water and dried over anhydrous sodium 
sulfate. The solvent was then distilled off under reduced 
pressure. The residue was purified by chromatography on a 
silica gel column (hexane : ethyl acetate = 9:1 - 5:1). 
The purified product was dissolved in methanol (30 ml) , 
followed by the addition of 10% palladium carbon (water 
content: about 50%, 186 mg) and ammonium formate (197 mg) . 
The resulting mixture was heated under reflux for 2 hours. 
After the removal of the catalyst by filtration, the sol- 
vent was distilled off under reduced pressure. The residue 
was purified by chromatography on a silica gel column (10% 
ethyl acetate - toluene), whereby the title compound (241 
mg, 25%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 1.95-2. 10 (lH,m) , 2 . 25-2. 35 (lH,m) , 3.30- 

3.35(4H,m), 3 . 55-3 . 75 ( 1H , m) , 3.72 and 3.73(3H, each s), 

3.80-3. 90 (lH,m) , 3.91(3H,s), 7 . 30 ( 2H, d, J=3 . 8Hz ) , 

8.00 (2H,d, J=8.3Hz) . 

MS (FAB) m/z: 264 (M+H) + . 
[Referential Example 82] 4-(l-tert- 

Butoxycarbonylpyrrolidin-3-yl) benzoic acid 
In methanol (10 ml), methyl 4-(l- 

methoxycarbonylpyrrolidin-3-yl)benzoate (0.24 g) . was dis- 
solved. The resulting solution was added with 8N hydro- 



391 



chloric acid (30 ml), followed by heating under reflux for 
40 hours. The residue obtained by distilling off the sol- 
vent under reduced pressure was dissolved in N,N- 
dimethylformamide (30 ml) . To the resulting solution, 2- 
(tert-butoxycarbonyloxyimino) -2-phenylacetonitrile (0.30 g) 
and then diisopropylethylamine (0.40 ml) were added, fol- 
lowed by stirring at room temperature for 15 hours. The 
residue obtained by distilling off the solvent under re- 
duced pressure was distributed in ethyl acetate and a 10% 
agueous citric acid solution. The organic layer so sepa- 
rated was washed with saturated agueous NaCl solution and 
dried over anhydrous sodium sulfate. The solvent was then 
distilled off under reduced pressure. The residue was pu- 
rified by chromatography on a silica gel column (dichlo- 
romethane ~ 10% methanol - dichloromethane) , whereby the 
title compound (234 mg) was obtained. 

1 H-NMR (CDC1 3 ) 5: 1.48(9H,m), 1 . 90-2 . 00 ( 1H, m) , 2.20- 
2.30(lH,m), 3.20-3. 90 (5H,m) , 7 . 20-7 . 30 (2H, m) , 8.00- 
8.10 (2H,m) . 
MS (EI) m/z: 291M + . 

[Referential Example 83] 1- [4- (3RS) -1-tert- 
Butoxycarbonylpyrrolidin-3-yl]benzoyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

In the same manner as in Referential Example 12, a re- 
action was conducted using 4-(l-tert- 
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butoxycarbonylpyrrolidin-3-yl) benzoic acid and l-[(6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine hydrochloride as 
starting materials, whereby the title compound was ob- 
tained. 

1 H-NMR (CDCI3) 8: 1.47 and 1.60(9H, each s), 1.80- 
2.00(lH,m), 2.10-2.20(lH,m) , 3 . 00-4 . 00 ( 13H, m) , 7.10- 
7.30(4H,m), 7 . 55-7 . 65 ( 1H, m) , 7 . 7 0-7 . 8 0 ( 1H , m) , 7.85- 
8 . 00 (3H,m) , 8 . 30 (1H, s) . 

[Referential Example 84] ( 3S) -3-Amino-l-tert- 
butoxycarbonylpyrrolidine 

In the same manner as in Referential Example 55, the 
title compound was obtained using (3R)-l-tert- 

DUtOXycaiUOIiyi-J-lllci.iiaiiccsuj.j.uiijrJ.uAj'f jrj.i-"^*-^"'- ~, , 

a starting material. 

1 H-NMR (CDCI3) 8: 1.46(9H,s), 1 . 98-2 . 11 (2H, m) , 2.95- 
3.10(lH,m), 3.26-3. 60 (4H,m) . 
MS (FAB) m/z: 187 (M+H) + . 

[Referential Example 85] ( 3S ) -3- [ ( 6-Chloronaphthalen-2- 
yl) sulf onamide] pyrrolidine trif luoroacetate 

In the same manner as in Referential Example 1, a re 
action was conducted using ( 3S ) -3-amino-l-tert- 
butoxycarbonylpyrrolidine as a starting material, whereby 
the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 8: 1 . 69-1 . 80 ( 1H, m) , 1 . 88-1 . 99 ( lH,m) , 2. 95 
3.28(4H,m), 3 . 75-3 . 84 ( 1H, m) , 7.71(lH,m), 7.91(lH,m), 8.10 
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8.30(4H,m), 8.53(lH,s), 8.91(lH,br s) , 9.06(lH,br s) . 
[Referential Example 86] ( 3S) -3-Amino-l- [ ( 6- 
chloronaphthalen-2-yl) sulfonyl] pyrrolidine 

In trifluoroacetic acid, ( 3R) -l-tert-butoxycarbonyl-3- 
methanesulfonyloxypryrrolidine was dissolved. After the 
resulting solution was concentrated under reduced pressure, 
diethyl ether was added to the concentrate, followed by the 
removal of the supernatant. The residue was reacted as in 
Referential Example 1, whereby the corresponding sulfona- 
mide derivative was obtained as a crude product. The crude 
product was subjected to azide formation and reduction as 
in Referential Example 55, whereby the title compound was 

^H-NMR (DMSO-d 6 ) 8: 1 . 38-1 . 53 ( 3H, m) , 1 . 72-1 . 83 ( 1H, m) , 2.81- 
2.89(lH,m), 3.20-3.39 (4H,m) , 7 . 69 ( 1H, dd, J=8 . 8 , 1 . 9Hz ) , 
7.87 (lH,d, J=8.8Hz) , 8 . 12 (1H, d, J=8 . 8Hz) , 8.21(lH,s), 
8.26(lH,d, J=8.8Hz) , 8.39(lH,s). 

MS (FAB) m/z: 311 [(M+H) + , CI 35 ], 313 [(M+H) + , CI 37 ]. 
[Referential Example 87] 4-Benzylamino-l-tert- 
butoxycarbonylpiperidine 

In dichloromethane (500ml), l-tert-butoxycarbonyl-4- 
piperidione (7.00 g) was dissolved, followed by the addi- 
tion of benzylamine (4.03 ml) and sodium triacetoxyborohy- 
dride (11.91 g) . The resulting mixture was stirred over- 
night at room temperature. After the reaction mixture was 
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concentrated under reduced pressure, the residue was dis- 
solved in ethyl acetate. The resulting mixture was washed 
with water and saturated aqueous NaCl solution and then 
dried over anhydrous sodium sulfate. The solvent was then 
5 distilled off under reduced pressure. The residue was pu- 
rified by chromatography on a silica gel column (hexane : 
ethyl acetate = 1:1), whereby the title compound (7.46 g, 
76%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 1 . 24-1 . 37 (2H, m) , 1.45(9H,s), 1.80- 
10 1.90(2H,m), 2.62-2.70 (lH,m) , 2 . 7 5-2 . 8 5 ( 1H, m) , 2.98- 

3.07(lH,m), 3.78-3. 90 (3H,m) , 3 . 95-4 . 10 ( 1H, m) , 7.21- 
7 . 34 (5H,m) . 
MS (FD) m/z: 290M + . 

[Referential Example 88] 4-Amino-l-tert- 

15 butoxycarbonylpiperidine acetate 

In methanol (2 ml) and acetic acid (30 ml), 4- 
benzylamino-l-tert-butoxycarbonylpiperidine (4.04 g) was 
dissolved, followed by the addition of 10% palladium carbon 
(water content: about 50%, 3.06 g) . The resulting mixture 

20 was subjected to catalytic hydrogenation overnight under 

medium pressure (3 atmospheric pressure) . After the re- 
moval of the catalyst by filtration, the filtrate was dis- 
tilled off under reduced pressure. The residue was solidi- 
fied in ethyl acetate, whereby the title compound (2.23 g, 

25 57%) was obtained. 
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1 H-NMR (DMSO-d 6 ) 5: 1 . 10-1 . 23 (2H, m) , 1.39(9H,s), 1.69- 
1.77 (2H,m) , 1.80(3H,s), 2.50(2H,s), 2 . 67-2 . 88 (2H, m) , 3.80- 
3. 90 (lH,m) . 

MS (FAB) m/z: 201(M+H) + . 
5 Elementary analysis for C10H20N2O2 • CH 3 C0 2 H 

Calculated: C, 53.16; H, 9.37; N, 10.33. 

Found: C, 53.51; H, 9.10; N , 9.93. 

[Referential Example 89] 4- [ ( 6-Chloronaphthalen-2- 

yl) sulfonamide] piperidine trif luoroacetate 
10 In the same manner as in Referential Example 1, the 

title compound was obtained using 4-amino-l-tert- 

butoxycarbonylpiperidine acetate and 6-chloro-2- 

naphthylsulf onyl chloride as starting materials. 

1 H-NMR (DMSO-d 6 ) 5: 1 . 47-1 . 60 (2H,m) , 1. 68-1 . 78 (2H,m) , 2.81- 
15 2.95(2H,m), 3 . 10-3 . 20 (2H,m) , 3 . 29-3 . 40 ( 1H, m) , 

7.70 (lH,dd,J=8. 8, 2.0Hz) , 7 . 91 ( 1H, dd, J=8 . 8 , 2 . 0Hz) , 8.11- 

8.15(2H,m), 8.21(lH,s), 8 . 31 ( 1H, br s ) , 8.50(lH,s), 

8.55 (lH,br s) . 

MS ( FAB) m/z: 325 [(M+H) + , CI 35 ], 327 [(M+H) + , CI 37 ]. 
20 [Referential Example 90] Ethyl (lRS)-4- 

trif luoromethanesulf onyloxy-3 -eye lohexenecarboxy late 

Diisopropylamine (0.99 ml) was dissolved in tetrahy- 

drofuran (50 ml), followed by the dropwise addition of n- 

butyl lithium (a 1.59M hexane solution, 3.70 ml) at -78 °C. 
25 After the dropwise addition of ethyl 4- 
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oxocyclohexanecarboxylate (1.00 g) dissolved in tetrahydro- 
furan (5 ml) to the reaction mixture and stirring for 15 
minutes, N-phenyltrif luoromethanesulf onimide (2.10 g) dis- 
solved in tetrahydrof uran (5 ml) was added dropwise to the 
5 reaction mixture. The reaction mixture was heated to 0°C, 

stirred for one hour and then concentrated under reduced 
pressure. The residue was purified by chromatography on a 
neutral alumina column (hexane : ethyl acetate = 9:1), 
whereby the title compound (838 mg, 47%) was obtained. 
10 X H-NMR (CDC1 3 ) 8: 1 . 27 ( 3H, t , J=7 . 3Hz ) , 1 . 88-1 . 99 ( 1H, m) , 

2.10-2.18 (lH,m) , 2 . 38-2 . 50 (4H,m) , 2 . 55-2 . 64 ( 1H , m) , 
4.16(2H,q, J=7.3Hz) , 5.77(lH,br s). 
MS (FAB) m/z: 303 (M+H) + . 

[Referential Example 91] Ethyl ( IRS) -4- ( 4-pyridyl ) -3- 
15 cyclohexenecarboxylate 

In the same manner as in Referential Example 7, a re- 
action was conducted using ethyl (IRS) -4- 

trif luoromethanesulf onyloxy-3-cyclohexenecarboxylate as a 
starting material, whereby the title compound was obtained. 

20 1 H-NMR (CDCI3) 5: 1 . 2 8 ( 3H , t , J=7 . 3Hz ) , 1 . 80-1 . 91 ( 1H, m) , 

2.19-2.25(lH,m) , 2 . 4 0-2 . 57 ( 4H , m) , 2 . 59-2 . 67 ( 1H, m) , 
4 . 17 (2H, q, J=7.3Hz) , 6.36(lH,br s), 7 . 26 (2H, dd, J=4 . 9, 1 . 5Hz ) , 
8 . 53 (2H,dd, J=4 . 9, 1. 5Hz) . 
MS (FAB) m/z: 232 (M+H) + . - 

25 [Referential Example 92] ( IRS) -4- ( 4-Pyridyl) -3- 



cyclohexenecarboxylic acid 

In the same manner as in Referential Example 8, a re- 
action was conducted using ethyl (IRS) -4- (4-pyridyl ) -3- 
cyclohexenecarboxylate as a starting material, the title 
5 compound was obtained. 

1 H-NMR (DMSO-de) 5: 1 . 70-1 . 82 ( 1H, m) , 2 . 10-2 . 19 ( 1H, m) , 2.42- 

2.65(5H,m), 6.99(lH,br s), 8 . 02 (2H, d, J=6 . 8Hz ) , 

8 . 80 (2H, d, J=6. 8Hz) . 

MS (FAB) m/z: 204 (M+H) + . 

10 [Referential Example 93] cis-, trans-4- (4- 

Pyridyl) cyclohexanecarboxylic acid 

In the same manner as in Referential Example 73, the 
title compound was obtained using (IRS) -4- (4-pyridyl) -3 — 
cyclohexenecarboxylic acid as a starting material. 

15 MS (FAB) m/z: 206 (M+H) + . 

[Referential Example 94] 4 - ( 1-tert-Butoxycarbonyl-l , 2 , 3 , 6- 
tetrahydropyridin-4-yl) benzoic acid 

In 1, 2-dimethoxyethane (30 ml), 4-(l-tert- 
butoxycarbonyl-4-trif luoromethanesulf onyloxy-1 , 2,3,6- 

20 tetrahydropyridine (Synthesis, 993, 1991) (3.59 g) was dis- 

solved, followed by the addition of 4-carboxyphenylboric 
acid (3.60 g) , lithium chloride (1.38 g) , tetrakistriphen- 
ylphosphine palladium (0.62 g) and an aqueous solution of 
sodium carbonate (2M, 16.3 ml). The resulting mixture was 

25 heated under reflux for 2 hours under an argon gas atmos- 
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phere. To the reaction mixture, IN hydrochloric acid was 
added. The resulting mixture was extracted with ethyl ace- 
tate. The extract was dried over anhydrous sodium sulfate. 
The residue obtained by distilling off the solvent under 
5 reduced pressure was purified by chromatography on a silica 
gel column (dichloromethane ~ dichloromethane : methanol = 
100:1). The purified product was pulverized and washed in 
a mixed solvent of hexane and ethyl acetate (hexane : ethyl 
acetate = 5:1), whereby the title compound (462 mg, 14%) 

10 was obtained. 

l H-NMR (CDC1 3 ) 5: 1.50(9H,s), 2.56(2H,br s), 3.66(2H,m), 

4.12 (2H,br s) , 6 . 19 ( 1H, br s ) , 7 . 47 (2H, d, J=8 . 3Hz) , 

8 . 07 (2H, d, J=8 . 3Hz) . 

MS (FAB) m/z: 304 (M+H) + . 

15 [Referential Example 95] 4-(l-tert- 

Butoxycarbonylpiperidin-4-yl) benzoic acid 

In the same manner as in Referential Example 73, the 
title compound was obtained by using 4-(l-tert- 
butoxycarbonyl-1, 2, 3, 6-tetrahydropyridin-4-yl ) benzoic acid 

20 as a starting material. 

1 H-NMR (CDCI3) 5: 1.48(9H,s), 1 . 60-1 . 71 (2H, m) , 1.80- 
1.89(2H,m), 2. 69-2. 90 (3H,m) , 4 . 20-4 . 35 (2H, m) , 
7.31 (2H,d, J=8.3Hz) , 8 . 05 (2H, d, J=8 . 3Hz ) . 
MS (FAB) m/z: 306 (M+H) + . - 

25 [Referential Example 96] 1- [ 4 - ( 1-tert-butoxycarbonyl- 
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1,2,3, 6-tetrahydropyridin-4-yl ) benzoyl] - 4- [ (6- 
chloronaphthalen-2-yl ) sulf onyl ] piperazine 

In the same manner as in Referential Example 12, a re- 
action was conducted using 4- ( 1-tert-butoxycarbonyl- 
5 1 , 2 , 3 , 6-tetrahydropyridin-4-yl ) benzoic acid and l-[(6- 

chloronaphthalen-2-yl) sulf onyl ] piperazine hydrochloride as 
starting materials, whereby the title compound was ob- 
tained . 

J H-NMR (CDC1 3 ) 5: 1.49(9H,s), 2.48(2H,br s), 3.10(4H,br), 
10 3. 62 (2H,t, J=5.9Hz) , 3.70(4H,br), 4.08(2H,br s), 6.05(lH,br 

s), 7.25 (2H,d, J=8.3Hz) , 7 . 34 (2H , d, J=8 . 3Hz ) , 
7. 59 (lH,dd, J=8. 8,2.0Hz) , 7 . 7 5 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 7.90- 
7 . 9 6 ' 3 H m" 1 8 . 30 'IK s). 

MS (FAB) m/z: 596 [(M+H) + , CI 35 ], 598 [(M+H) + , CI 37 ]. 

15 [Referential Example 97] 1- [4- (1-tert- 

Butoxycarbonylpiperidin-4-yl) benzoyl] -4- [ ( 6- 
chloronaphthalen-2-yl ) sulf onyl] piperazine 

In the same manner as in Referential Example 12, a re- 
action was conducted using 4-(l-tert- 

20 butoxycarbonylpiperidin-4-yl ) benzoic acid and l-[(6- 

chloronaphthalen-2-yl ) sulf onyl ] piperazine hydrochloride as 
starting materials, whereby the title compound was ob- 
tained. 

X H-NMR (CDCI3) 8: 1.47(9H,s), 1 . 4 9-1 . 63 ( 2H, m) , 1.72- 
25 1.80(2H,m), 2 . 5 9-2 . 68 ( 1H , m) , 2 . 71-2 . 86 (2H, m) , 2,92- 
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3.30(4H,m), 3 . 4 5-4 . 95 ( 4H, m) , 4 . 1 6-4 . 3 1 ( 2H , m) , 
7.18 (2H,d, J=8.3Hz) , 7.24 ( 2H , d, J=8 . 3Hz ) , 

7.59 (lH,dd,J=8. 8, 2.0Hz) , 7 . 75 ( 1H, dd, J=8 . 8 , 2 . 0Hz) , 7.90- 
7.94 (3H,m) , 8.30 (lH,s) . 

MS (FAB) m/z: 598 [(M+H) + , CI 35 ], 600 [(M+H) + , CI 37 ]. 
[Referential Example 98] (3RS) -3-Amino-l-tert- 
butoxycarbonylpyrrolidine 

In methanol (30 ml), 3-aminopyrrolidine (0.54 g) was 
dissolved under ice cooling, followed by the addition of 
diisopropylethylamine (720 pi) and 2-(tert- 

butoxycarbonyloxyimino) -2-phenylacetonitrile (0.84 g) . The 
resulting mixture was gradually heated to room temperature 
and stirred for 11 hours. The residue obtained by distill- 
ing off the solvent under reduced pressure was purified by 
chromatography on a silica gel column (dichloromethane ~ 5% 
methanol - dichloromethane) , whereby the title compound 
(0.59 g, 94%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 1.45(9H,s), 2 . 0-2 . 3 ( 2H, m) , 3 . 1-4 . 0 ( 5H, m) . 
[Referential Example 99] (3RS) -l-tert-Butoxycarbonyl-3- 
[ (6-chloronaphthalen-2-yl) sulfonamide] pyrrolidine 

In the same manner as in Referential Example 1, the 
title compound was obtained using (3RS) -3-amino-l-tert- 
butoxycarbonylpyrrolidine as a starting material. 
X H-NMR (CDCI3) 5: 1.37 (9H,s), 1 . 60-2 . 10 (2H,m) , 3.00- 
3.50(4H,m), 3.88(lH,br), 4.96(lH,br), 7 . 50-7 . 60 ( 1H, m) , 



401 



7 . 80-7 . 90 (4H,m) , 8.43(lH,s). 

MS (FAB) m/z: 411 [(M+H) + , CI 35 ], 413 [(M+H) + , CI 37 ]. 
[Referential Example 100] ( 3RS ) -l-tert-Butoxycarbonyl-3- 
[4- (4-pyridyl) benzamide] pyrrolidine 

In the same manner as in Referential Example 12, the 
title compound was obtained using (3RS) -3-amino-l-tert- 
butoxycarbonylpyrrolidine and 4- (4-pyridyl) benzoic acid as 
starting materials. 

1 H-NMR (CDC1 3 ) 5: 1.48(9H,s), 1 . 90-2 . 10 ( 1H, m) , 2.20- 
2.30(lH,m), 3.30-3.40 (lH,m) , 3 . 4 0-3 . 60 ( 2H , m) , 3.70- 
3.80(lH,m), 4 . 65-4 . 75 (lH,m) , 6 . 25-6 . 35 ( 1H, m) , 

7.52 (2H,d, J=5.9Hz) , 7 . 71 (2H, d, J=8 . 3Hz ) , 7 . 88 (2H, d, J=8 . 3Hz ) , 

o "7 n / 2 jj cj j— 5 . 4 H z s 

MS (FAB) m/z: 368 (M+H) + . 

[Referential Example 101] 6-Chloro-N-methoxy-N- 
methylnicotinamide 

Under ice cooling, 6-chloronicotinic acid (5.00 g) was 
suspended in dichloromethane (150 ml), followed by the ad- 
dition of a catalytic amount of N , N-dimethylf ormamide and 
oxalyl chloride (5.30 ml). The resulting mixture was 
stirred at room temperature for 23 hours. The residue ob- 
tained by concentrating the reaction mixture was dissolved 
in dichloromethane (100 ml), followed by the addition of 
N , O-dimethylhydroxylamine hydrochloride (6.18 g) and tri- 
ethylamine (13.3 ml) under ice cooling. After stirring at 
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room temperature for 6 hours, the reaction mixture was di- 
luted with dichloromethane (150 ml), washed with a satu- 
rated aqueous solution of sodium bicarbonate, water and 
saturated aqueous NaCl solution and then dried over anhy- 
5 drous magnesium sulfate. The residue obtained by distill- 

ing off the solvent under reduced pressure was purified by 
chromatography on a silica gel column (hexane : ethyl ace- 
tate = 2:1), whereby the title compound (6.08 g, 96%) was 
obtained . 

10 1 H-NMR (CDC1 3 ) 8: 3.39(3H,s), 3.56(3H,s), 

7.39(lH,d, J=8.3Hz) , 8 . 03 ( 1H, dd, J=8 . 3 , 2 . 4Hz ) , 
8.78 (1H, d, J=2.4Hz) . 

[Referential Example 102] 6-Ch lore n lectin aldehyde 

In tetrahydrof uran (8 ml), 6-chloro-N-methoxy-N- 

15 methylnicotinamide (500 mg) was dissolved, followed by the 
dropwise addition of diisobutylaluminum hydride (a 0.95M 
hexane solution, 2.88 ml) at -78°C in an argon gas atmos- 
phere. The resulting mixture was stirred for 3 hours and 
then, at room temperature, for 2 hours. After the reaction 

20 mixture was cooled to -20°C, saturated agueous NaCl solu- 
tion (2 ml) was added thereto, followed by stirring for 30 
minutes. The insoluble matter was filtered off. The resi- 
due was washed with ethyl acetate. The filtrate and the 
washing were combined together. The mixture was washed 

25 with saturated aqueous NaCl solution and dried over anhy- 
drous sodium sulfate. The solvent was then distilled off 
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under reduced pressure, whereby the title compound {346 mg, 
98%) was obtained as a crude product. The product was pro- 
vided for the subsequent reaction without purification. 
l H-NMR (CDC1 3 ) 8: 7 . 52 ( 1H, d, J=8 . 3Hz ) , 
5 8.14 (lH,dd,J=8. 3,2. 2Hz) , 8 . 87 ( 1H, d, J=2 . 2Hz) , 10.10(lH,s). 

[Referential Example 103] l-tert-Butoxycarbonyl-4 - 
methanesulfonylpiperazine 

In dichloromethane (40 ml) , N-tert- 
butoxycarbonylpiperazine (2.00 g) was dissolved, followed 

10 by the addition of triethylamine (1.78 ml). To the result- 

ing solution, methanesulfonyl chloride (0.91 ml) was added 
dropwise under ice cooling. After stirring for one hour 
under ice cooling,- the reaction mixture was diluted with 
dichloromethane (20 ml), washed with a 5% aqueous citric 

15 acid solution, water and saturated aqueous NaCl solution 
and dried over anhydrous magnesium sulfate. The residue 
obtained by distilling off the solvent under reduced pres- 
sure was recrystallized from a mixed solvent of ethyl ace- 
tate and hexane, whereby the title compound (2.58 g, 91%) 

20 was obtained. 

X H-NMR (CDC1 3 ) 5: 1.47(9H,s), 2.79(3H,s), 
3.19(4H,t, J=5.1Hz) , 3.55 (4H, t, J=5. 1Hz) . 

[Referential Example 104] l-tert-Butoxycarbonyl-4- [[ (2RS) - 
2- ( 6-chloropyridin-3-yl) -2-hydroxyethyl] sulf onyl ] piperazine 
25 In tetrahydrofuran (8 ml), l-tert-butoxycarbonyl-4 - 
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methanesulfonylpiperazine (838 mg) was dissolved, followed 
by the addition of tert-butyl lithium (a 1.7M pentane solu- 
tion, 1.72 ml) at -78 °C in an argon gas atmosphere. The 
resulting mixture was stirred for 2 hours. After the drop- 
5 wise addition of a solution of 6-chloronicotinaldehyde (346 
mg) in tetrahydrof uran ( tetrahydrof uran : 4 ml) and stirring 
at -78 °C for 3 hours, the reaction mixture was added with 
isopropanol (1 ml) . The resulting mixture was heated to 
room temperature and diluted with ethyl acetate. The di- 

10 luted solution was washed with water and saturated aqueous 

NaCl solution and dried over anhydrous sodium sulfate. The 
residue obtained by distilling off the solvent under re- 
duced pressure was recrystalli zed from ethyl acetate, 
whereby the title compound (532 mg, 54%) was obtained. 

15 1 H-NMR (CDC1 3 ) 5: 1.46(9H,s), 3 . 1 1 ( 1H , dd , J=14 . 1 , 2 . 2Hz ) , 

3.21(lH,dd, J=14.1, 9.8Hz) , 3 . 23-3 . 33 ( 4H, m) , . 3 . 52-3 . 57 ( 4H , m) , 
3.70(lH,br s), 5.37(lH,br), 7 . 36 ( 1H, d, J=8 . 3Hz ) , 
7.72 (lH,dd,J=8. 3, 2.4Hz ) , 8 . 41 ( 1H, d, J=2 . 4Hz) . 
MS (FAB) m/z: 405 (M+H) + . 

20 [Referential Example 105] l-tert-Butoxycarbonyl-4 - [ [ (E) -2- 

(6-chloropyridin-3-yl) ethylene] sulf onyl ] piperazine 

In dichloromethane (10 ml), l-tert-butoxycarbonyl-4- 
[ [ (2RS) -2- (6-chloropyridin-3-yl) -2-hydroxyethyl ] - 
sulfonyl]piperazine (465 mg) was dissolved, followed by the 

25 addition of N-methylmorpholine (0.152 ml) and N, N-dimethyl- 
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4-aminopyridine (14.1 mg) . Under an argon atmosphere, p- 
toluenesulfonyl chloride {263 mg) was added under ice cool- 
ing. After stirring at room temperature for 2 hours, N,N- 
dimethyl-4-aminopyridine (141 mg) was added further and the 
resulting mixture was stirred at room temperature for 3 
hours. After dilution with dichloromethane (20 ml), the 
reaction mixture was washed with a saturated aqueous solu- 
tion of sodium bicarbonate, water and saturated aqueous 
NaCl solution and then dried over anhydrous sodium sulfate. 
The residue obtained by distilling off the solvent under 
reduced pressure 
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was purified by chromatography on a silica gel column 
(dichloromethane : methanol = 100:1), whereby the title 
compound (414 mg, 93%) was obtained. 

1 H-NMR (CDC1 3 ) 8: 1.45(9H,s), 3.19(4H,br), 3.55(4H,br), 
5 6.73 (lH,d, J=15. 6Hz) , 7 . 40 (1H, d, J=8 . 3Hz) , 

7.43 (lH,d, J=15.6Hz) , 7 . 7 6 ( 1H , dd, J=8 . 3 , 2 . 5Hz ) , 
8.50 (lH,d, J=2.5Hz) . 

Elementary analysis for C16H22CIN3O3S 

Calculated: C, 49.54; H, 5.72; N, 10.83; CI, 9.14; S,8.27. 
10 Found: C, 49.54; H, 5.73; N, 10.63; CI, 9.44; S,8.15. 

[Referential Example 106] 1- ( 4 -Bromo-2-methylbenzoyl ) -4 - 
[ (6-chloronaphthalen-2-yl) sulf onyl ] piperazine 

In the same manner as in Referential Example 12, a 
reaction was conducted using 4-bromo-2-methylbenzoic acid 
15 and 1- [( 6-chloronaphthalen-2-yl ) sulf onyl] piperazine 

hydrochloride as starting materials, whereby the title 
compound was obtained. 

X H-NMR (CDCI3) 5: 2.13(3H,s), 2 . 80-4 . 10 (8H,m) , 

6.89(lH,d, J=8.3Hz) , 7 . 30 ( 1H, dd, J=8 . 3 , 2 . 0Hz) , 
20 7.35 (lH,d, J=2.0Hz) , 7 . 60 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 

7.74 (lH,dd,J=8. 8, 2.0Hz) , 7 . 90-7 . 95 ( 3H , m) , 8 . 30 ( 1H , br s ) . 

MS (FAB) m/z: 507 [(M+H)\ Br 79 ], 509 [(M+H) + , Br 81 ]. 
[Referential Example 107] 3-Methyl-4- (4-pyridyl) benzoic 

acid hydrochloride 
25 in the same manner as in Referential Example 6, a 
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reaction was conducted using 4-bromo-3-methylbenzoic acid 
as a starting material, whereby the title compound was 
obtained . 

1 H-NMR (DMSO-d 6 ) 8: 2.36<3H,s), 7 . 50 ( 1H, d, J=7 . 8Hz ) , 
7 . 92 (lH,d, J=7. 8Hz) , 7.97(lH,s), 8 . 08 ( 2H , d, J=6 . 4Hz ) , 
8 . 99 (2H, d, J=6. 4Hz) . 
MS (FAB) m/z: 214 (M+H) + . 

[Referential Example 108] 4- (2-Methyl-4-pyridyl) benzoic 
acid hydrochloride 

In the same manner as in Referential Example 2, a 
reaction was conducted using 4-bromo-2-methylpyridine as a 
starting material, whereby the title compound was obtained. 
i H-NMR (DMSO-dg) 6: 2.81(3H,s), 8 . 10-8 . 1 6 ( An, m) , 
8.23 (lH,dd, J=6.4, 1.5Hz) , 8 . 3 6 (1H, d, J=l . 5Hz) , 
8.85 (lH,d, J=6.4Hz) . 
MS (FAB) m/z: 214 (M+H) + . 

[Referential Example 109] 1 , 4 -Dibenzyl-2- 
methoxycarbonylmethylpiperazine 

In toluene (250 ml), N, N' -dibenzylethylenediamine (12 
ml) and triethylamine (12 ml) were dissolved, followed by 
the dropwise addition of methyl 3-bromocrotonate (7.0 ml) 
under ice cooling. The resulting mixture was stirred at 
room temperature for 24 hours. After the addition of 
triethylamine (2.0 ml), the resulting mixture was stirred 
at room temperature for 71 hours. The insoluble matter was 
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filtered off and the filtrate was distilled under reduced 
pressure. The residue was added with 10% hydrochloric acid 
(300 ml) and crystals so precipitated were removed by 
filtration. Ethyl acetate was added to the filtrate. 

5 Potassium carbonate was added to the water layer so 

separated to make it alkaline. Ethyl acetate was added to 
the resulting mixture. The organic layer so separated was 
washed with saturated aqueous NaCl solution and dried over 
anhydrous potassium carbonate. The solvent was then 

10 distilled off under reduced pressure. The residue was 

purified by chromatography on a silica gel column (hexane : 
ethyl acetate = 4:1), whereby the title compound (10.7 g, 
62%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 2 . 30-2 . 70 ( 8H, m) , 3.11(lH,br s), 3.40- 
15 3.80(4H,m), 3.60(3H,s), 7 . 20-7 . 40 (10H,m) . 

MS (FAB) m/z: 339 (M+H) + . 

[Referential Example 110] 1- [ ( 6-Chloronaphthalen-2- 
yl) sulf onyl] -3-methoxycarbonylmethylpiperazine 
In acetic acid (40 ml), 1 , 4-dibenzyl-2- 

20 methoxycarbonylmethylpiperazine (2.04 g) was dissolved, 
followed by the addition of 10% palladium carbon (water 
content: about 50%, 2.00 g) . The resulting mixture was 
subjected to catalytic reduction at room temperature for 4 
hours under 4 atmospheric pressure. After removal of the 

25 catalyst by filtration, the residue obtained by distilling 
the filtrate under reduced pressure was added with 
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dichloromethane and a saturated aqueous solution of 
potassium bicarbonate. The insoluble matter so 
precipitated was filtered off. The organic layer so 
separated was washed with saturated aqueous NaCl solution 
and dried over anhydrous sodium sulfate. The solvent was 
then distilled off under reduced pressure. The residue was 
dissolved in dichloromethane (30 ml), followed by the 
addition of 6-chloro-2-naphthylsulf onyl chloride (782 mg) . 
The resulting mixture was stirred at 0°C for 2 hours. To 
the reaction mixture, triethylamine (410 pi) was added, 
followed by stirring at 0°C for further three hours. The 
residue obtained by distilling off the solvent under 
reduced pressure was purified by chromatography on a silica 
gel column (dichloromethane ~ 3% methanol - 
dichloromethane), whereby the title compound (759 mg, 33%) 
was obtained. 

X H-NMR (CDC1 3 ) 5: 1.71(lH,br s), 2 . 15-2 . 55 ( 4H, m) , 2.90- 
3.05(2H,m), 3 . 15-3 . 25 ( 1H, m) , 3 . 60-3 . 7 0 ( 5H , m) , 7.55- 
7.60(lH,m), 7.75-7.80 (lH,m) , 7 . 85-7 . 95 ( 3H, m) , 8.30(lH,s). 
MS (FAB) m/z: 383 [(M+H) + , CI 35 ], 385 [(M+H) + , CI 37 ]. 
[Referential Example 111] 4-tert-Butoxycarbonyl-l- [ ( 3- 
chloro-l-propyl) sulf onyl ] piperazine 

Under an argon gas atmosphere, 1-tert- 
butoxycarbonylpiperazine (3.00 g) and triethylamine (2.24 
ml) were dissolved in dichloromethane (40 ml) under ice 
cooling, followed by the addition of 3-chloro-l- 
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propanesulf onic acid chloride (1.96 g) . The resulting 
mixture was stirred for 20 minutes under ice cooling and 
then, at room temperature for 10 minutes. The reaction 
mixture was diluted with dichloromethane, washed with water 
5 and saturated agueous NaCl solution and then dried over 

anhydrous sodium sulfate. The solvent was then distilled 
off under reduced pressure. The residue was recrystallized 
from a mixed solvent of ethyl acetate and hexane, whereby 
the title compound (4.36 g, 83%) was obtained. 

10 X H-NMR (CDC1 3 ) 5: 1.41(9H,s), 2 . 27-2 . 33 (2H,m) , 

3.08 (2H,t, J=7.3Hz) , 3 . 26 ( 4H, t, J=4 . 9Hz) , 3.53 ( 4 H , t , J= 4.9Hz), 

3. 69 (2H, t, J=6.1Hz) . 

MS (FAB) m/z: 327 (M+H) + 

Elementary analysis for C 12 H23C1N20 4 S 

15 Calculated: C, 44.10; H, 7.09, CI, 10.85; N , 8.57; S, 9.81. 

Found: C, 44.18; H, 7.11; CI, 10.69; N, 8.23; S, 9.76. 

[Referential Example 112] 4 -tert-Butoxycarbonyl-1- [ ( 3- 
hydroxy-l-propyl) sulf onyl ] piperazine 

In N, N-dimethylf ormamide (10 ml), 4-tert- 

20 butoxycarbonyl-1- [ (3-chloro-l-propyl) sulfonyl] piperazine 
(1.18 g) was dissolved, followed by the addition of 
potassium acetate (1.06 g) . After stirring at room 
temperature for 2 hours, the reaction mixture was stirred 
under heat at 100°C for 3 hours. The reaction mixture was 

25 diluted with ethyl acetate, followed by the addition of 
water and a saturated aqueous solution of sodium 
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bicarbonate. After stirring, the organic layer so 
separated was washed with a 5% aqueous citric acid 
solution, water and saturated aqueous NaCl solution. 
After drying over anhydrous sodium sulfate, the residue 
obtained by distilling off the solvent under reduced 
pressure was dissolved in tetrahydrof uran (20 ml) . To the 
resulting solution, water and lithium hydroxide monohydrat 
(221 mg) were added, followed by stirring at room 
temperature for 18 hours. Ethyl acetate and saturated 
aqueous NaCl solution were added to the reaction mixture t 
separate an organic layer. From the water layer, another 
organic layer was extracted with ethyl acetate. The 
organic layers were combined together, washed with 
saturated aqueous NaCl solution and dried over anhydrous 
sodium sulfate. The solvent was then distilled off under 
reduced pressure. The residue was recrystallized from a 
mixed solvent of ethyl acetate an hexane, whereby the titl 
compound (944 mg, 84%) was obtained. 
1 H-NMR (CDCI3) 5: 1.47(9H,s), 2 . 04 -2 . 11 ( 2H , m) , 
3.06(2H,t, J=7.6Hz) , 3 . 25 ( 4H, t , J=4 . 9Hz) , 3 . 53 ( 4H, t , J=4 . 9Hz ) 
3.80(2H,q, J=5.4Hz) . 
MS (FAB) m/z: 309 (M+H) + . 
Elementary analysis for C12H24N2O5S 

Calculated: C, 46.74; H, 7.84; N, 9.08; S, 10.40. 
Found: C, 46.80; H, 7.92; N, 9.05; S, 10.59. 

[Referential Example 113] 4-tert-Butoxycarbonyl-l- [ ( 3- 
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methoxymethyloxy-l-propyl) sulf onyl ] piperazine 

In dichloromethane (60 ml), 4-tert-butoxycarbonyl-l- 
[ (3-hydroxy-l-propyl) sulf onyl] piperazine (3.00 g) was 
dissolved. To the resulting solution, 

5 diisopropylethylamine (2.72 ml) was added, followed by the 
addition of methoxymethyl chloride (1.11 ml) under ice 
cooling. After stirring at room temperature for 15 hours, 
the reaction mixture was diluted with dichloromethane, 
washed with water, 5% aqueous citric acid solution and 

10 saturated aqueous NaCl solution and then dried over 

anhydrous sodium sulfate. The solvent was then distilled 
off under reduced pressure. The residue was purified by 
chromatography on a silica gel column (hexane : ethyl 
acetate = 2:1), whereby the title compound (3.32 g, 97%) 

15 was obtained. 

1 H-NMR (CDC1 3 ) 8: 1.47(9H,s), 2 . 06-2 . 13 (2H, m) , 3.03(2H,m), 
3.25 (4H,t, J=4. 9Hz) , 3.36(3H,s), 3 . 52 ( 4H , t , J=4 . 9Hz ) , 
3. 63 (2H, t, J=5. 4Hz) , 4.61(2H,s). 
MS (FAB) m/z: 353 (M+H) + . 

20 Elementary analysis for C14H28N2O6S 

Calculated: C, 47.71; H, 8.01; N, 7.95; S, 9.10. 
Found: C, 47.77; H, 8.18; N, 7.97; S, 9.16. 

[Referential Example 114] 4-tert-Butoxycarbonyl-l- [ (E) -4- 
chloro-p- [2- (methoxymethyloxy) ethyl] -p- 

25 styrylsulfonyl]piperazine and 4 -tert-butoxycarbonyl-1- [ ( Z ) - 
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4-chloro-p- [2- (methoxymethyloxy ) ethyl] 
styrylsulf onyl] piperazine 

Under an argon gas atmosphere, 4-tert-butoxycarbonyl- 
l-[ (3-methoxymethyloxy-l-propyl) sulf onyl ] piperazine (800 
mg) was dissolved in tetrahydrof uran (10 ml), followed by 
the dropwise addition of tert-butyl lithium (a 1 . 7M hexane 
solution, 1.47 ml) at -78 °C. The resulting mixture was 
stirred at -78 °C for one hour. After the addition of 
trimethylsilyl chloride (0.317 ml) and stirring at -78°C 
for 90 minutes, tert-butyl lithium (a 1.7M hexane solution, 
1.4 7 ml) was added dropwise to the reaction mixture and 
stirring was effected at -78°C for 90 minutes. At -78°C, a 
solution of p-chlorobenzaidehyde (352 mg) in 
tetrahydrof uran (tetrahydrof uran : 8 ml) was added dropwise 
to the reaction mixture. After stirring for 2 hours, the 
temperature of the reaction mixture was allowed to rise 
back to room temperature over 15 hours, at which 
temperature it was stirred for 6 hours. Under ice cooling, 
a 5% citric acid solution (20 ml) and ethyl acetate (150 
ml) were added to the reaction mixture. The organic layer 
so separated was washed with water and saturated aqueous 
NaCl solution and then dried over anhydrous magnesium 
sulfate. The residue obtained by distilling off the 
solvent under reduced pressure was purified by 
chromatography on a silica gel column (hexane : ethyl 
acetate = 3:1 ~ 2:1), whereby the title compound was 
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obtained as an E-form (307 mg, 28%) and Z-form (751 mg, 

70%) . 

E-form: 

X H-NMR (CDC1 3 ) 5: 1.42(9H,s), 2 . 8 7 ( 2H , t , J=7 . 3Hz ) , 3.21- 

3.28 (4H,m) , 3.35(3H,s), 3 . 46-3 . 56 (4H,m) , 

3.80(2H,t, J=7.3Hz) , 4.60(2H,s), 7 . 40 (2H, d, J=8 . 5Hz) , 

7.46(2H,d, J=8.5Hz) , 7.54(lH,s). 

Z-form: 

X H-NMR (CDCI3) 6: 1.43(9H,s), 2 . 77 (2H, dt, J=6 . 4 , 1 . 0Hz) , 
2.91-2.98(4H,m), 3 . 19-3 . 25 (4H,m) , 3.38(3H,s), 
3.82 (2H, t, J=6.4Hz) , 4.66(2H,s), 7.07(lH,s), 
7.32 (2H, d, J=8.6Hz) , 7 . 35 ( 2H, d, J=8 . 6Hz ) . 

[Referential Example 115] 6-Chloro-l-phenylsulf onylindole 

At -78°C, n-butyl lithium (a 1.61M hexane solution, 
3.34 ml) was added to a solution of 6-chloroindole (777 mg) 
in tetrahydrofuran (25 ml), followed by heating to -40°C 
over 1 hour. The reaction mixture was cooled back to -78 °C 
and added with benzenesulf onyl chloride (867 pi) . The 
resulting mixture was heated to room temperature over 3 
hours. Water was added to the reaction mixture, followed 
by extraction with dichloromethane . The organic layers 
were combined, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was 
purified by chromatography on a silica gel column (40 g of 
silica gel, hexane : ethyl acetate = 5:7). The white solid 
so obtained was recrystallized from ethanol, whereby the 
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title compound (826 mg, 55%) was obtained as a white solid. 
1 H-NMR (CDC1 3 ) 8: 6. 64 (lH,d, J=3 . 9Hz) , 
7.21(lH,dd, J=8. 3, 1.2Hz) , 7 . 4 2-7 . 60 ( 5H, m) , 
7.88 (2H,d, J=7.3Hz) , 8.03(lH,s). 
5 Elementary analysis for Ci 4 Hi 0 ClNO 2 S 

Calculated: C, 57.63; H, 3.45; CI, 12.15; N, 4.80; 
S, 10.99. 

Found: C, 57.48; H, 3.75; CI, 12.34; N, 4.87; 

S, 10.87. 

10 In the same manner as in Referential Example 115, the 

compounds which will described below in Referential 
Examples 116 and 117 were synthesized. 

[Referential Example 116] 5-Chioro-l-phenyisulf onyiindole 
X H-NMR (CDCI3) 8: 6. 61 (lH,d, J=3. 9Hz) , 
15 7 .26(lH,dd, J=8.3,2.0Hz) , 7 . 4 5 ( 2H, t , J=7 . 3Hz ) , 

7.50(lH,d, J=2.0Hz) , 7.56(lH,m), 7 . 59 ( 1H, d, J=3 . 9Hz ) , 
7.86(2H,m), 7 . 92 ( 1H, d, J=8 . 3Hz ) . 
Elementary analysis for Ci 4 Hi 0 ClNO 2 S 

Calculated: C, 57.63; H, 3.45; CI, 12.15; N, 4.80; 
20 S, 10.99. 

Found: C, 57.82; H, 3.58; CI, 11.91; N, 4.79; 

S, 10.92. 

[Referential Example 117] 5-Bromo-l-phenylsulf onyiindole 
X H-NMR (CDC1 3 ) 8: 6 . 60 ( 1H, d, J=3 . 7Hz ) , 
25 7.42 (lH,dd,J=8. 8, 2.0Hz) , 7 . 45 (2H, t , J=8 . 8Hz) , 
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7.55(lH,d, J=8.8Hz) , 7 . 57 ( 1H , d, J=3 . 7Hz ) , 7 . 7 3 ( 1H , d, J=2 . OHz ) , 
7.86(2H, d, J=8.8Hz) , 7 . 87 ( 1H, d, J=1H, d, J=8 . 8Hz ) . 
Elementary analysis for Ci 4 Hi 0 BrNO 2 S 

Calculated: C, 50.01; H, 3.00; N, 4.17; Br, 23.77; S, 9.54. 
Found: C, 49.96; H, 2.97; N, 4.02; Br, 23.90; S, 9.53. 

[Referential Example 118] 1-Phenylsulf onyl-5- 
trimethylsilylethynylindole 

In tetrahydrofuran (7.00 ml), 5-bromo-l- 
phenylsulfonylindole (1.50 g) and triphenylphosphine (351 
mg) were dissolved. Triethylamine (20 ml), N,N- 
dimethylformamide (7.00 ml), trimethylsilylacetylene (945 
pi) and palladium acetate (100 mg) were added to the 
,,+- ^ = +- T-oom fpmnprature. followed bv heating 

iebUli-J.iiy ijuxL.vj.v.. ~ w ,.- 

under reflux for 5 hours. After the reaction mixture was 
allowed to cool down to room temperature, ethyl acetate and 
water were added to the reaction mixture to separate the 
organic layer. The resulting organic layer was dried over 
anhydrous sodium sulfate and then distilled under reduced 
pressure to remove the solvent. The residue was purified 
by chromatography on a silica gel column (hexane : ethyl 
acetate = 20:1 to 10:1), whereby the title compound (935 
mg, 59%) was obtained as a white solid. 
1 H-NMR (CDC1 3 ) 8: 0.24 (9H,s), 6 . 62 ( 1H , d, J=3 . 9Hz ) , 
7. 42(lH,dd,J=8. 8,1.5Hz) , 7 . 4 4 ( 2H , t , J=7 . 8Hz ) , 

7.52(lH,d, J=7.8Hz) , 7 . 56 ( 1H, d, J=3 . 9Hz ) , 7 . 66 ( 1H, d, J=l . 5Hz ) , 
7.85(2H,d, J=7.8Hz) , 7 . 92 (1H, d, J=8 . 8Hz) . 
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MS (FAB) m/z: 354 (M+H) + 

[Referential Example 119] 5-Chloro-l-ethylindole 

In benzene (10 ml), 5-chloroindole (1.52 g) was 
dissolved, followed by the addition of a 50% aqueous 
solution of sodium hydroxide (10 ml), tetrabutylammonium 
bromide (161 mg) and bromoethane (1.64 g) . The resulting 
mixture was stirred at room temperature for 40 hours. 
After the addition of a saturated aqueous solution of 
ammonium chloride to the reaction mixture, water and 
dichloromethane were added to separate the organic layer. 
After the organic layer was dried over anhydrous sodium 

sulfate, the residue obtained by distilling off the solvent 
under reduced pressure was purified by chromatography on a 

silica gel column (ethyl acetate : hexane = 1:20), whereby 

the title compound (1.68 g, 93%) was obtained as colorless 

crystals . 

1 H-NMR (CDC1 3 ) 5: 1 . 4 6 ( 3H, t , J=7 . 3Hz ) , 4 . 16 (2H, q, J=7 . 3Hz) , 
6.43 (lH,d, J=2.4Hz) , 7 . 14 ( 1H, d, J=2 . 4Hz ) , 7 . 15 ( 1H, d, J=8 . 3Hz) , 
7.26 (1H, J=8.3Hz) , 7.59(lH,s). 
MS (EI) m/z: 179 (M + , CI 35 ), 181 (M + , CI 37 ). 

[Referential Example 120] 6-Chloro-l-phenylsulf onylindole- 
2-sulfonyl chloride 

After the dropwise addition of tert-butyl lithium (a 
1.56M pentane solution, 1.78 ml) to a solution of 6-chloro- 
1-phenylsulfonylindole (777 mg) in ether (12 ml) at -78°C, 
the mixture was heated to 0°C over 30 minutes. The reaction 
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mixture was stirred for 1 hour and then cooled back to - 

78°C. Sulfurdioxide was then introduced into the reaction 

mixture. After heating to room temperature over 1 hour, 

stirring was conducted for 1 hour. The reaction mixture 

was concentrated under reduced pressure. Hexane was added 

to the concentrate, followed by concentration under reduced 

pressure again. The residue was dissolved in 

dichloromethane. To the resulting solution, N- 

chlorosuccinimide (390 mg) was added at 0°C, followed by 

heating over 1 hour to room temperature. Stirring was then 

conducted for 30 minutes. Dichloromethane and water were 

added to the reaction mixture to separate the organic 

, mu~ ^cnn-inn nrnanic laver was dried over 

idyei . iv-^u^v-..., — = 

anhydrous sodium sulfate and then distilled under reduced 
pressure to remove the solvent. The residue was 
recrystallized from methanol, whereby the title compound 
(857 mg, 79%) was obtained as a white solid. 

1 H-NMR (CDC1 3 ) 5: 7.39(lH,dd, J=8.3,1.6Hz) , 7 . 4 8-7 . 67 ( 4 H, m) , 
7.68(lH,s), 8.08 (2H,d, J=7.3Hz) , 8.35(lH,s). 
Elementary analysis for C14H9CINO4S2 

Calculated: C, 43.09; H, 2.32; CI, 18.17; N, 3.59; S, 
16.43. 

Found: C 43.32; H, 2.67; Cl, 18.25; N, 3.64; S, 

16.22. 

In the same manner as in Referential Example 120, 
compounds which will be described below in Referential 



419 



Examples 121 to 128 were synthesized. 
[Referential Example 121] 1-Phenylsulf onylindole-2- 
sulfonyl chloride 

1 H-NMR (CDC1 3 ) 5: 7 . 40 ( 1H, t, J=7 . 6Hz) , 7 . 4 5-7 . 53 ( 2H, m) , 
7.57-7. 67 (2H,m) , 7 . 69 ( 1H, d, J=7 . 8Hz ) , 7.73(lH,s), 
8.08 (2H,d, J=7.3Hz) , 8.31 ( 1H, d, J=8 . 8Hz ) . 
MS (EI) m/z: 355M + . 

Elementary analysis for C14H10CINO4S2 

Calculated: C, 47.26; H, 2.83; CI, 9.96; N, 3.94; S, 18.02. 
Found: C, 47.33; H, 3.08; CI, 10.04; N, 3.98; S, 

18.18. 

[Referential Example 122] 5-Chloro-l-phenylsulf onylindole- 
2-sulfonyl chloride 

1 H-NMR (CDCI3) 8: 7.46-7.54 (2H,m) , 7 . 58 ( 1H, dd, J=9 . 3 , 2 . 0Hz ) , 
7.63 (1H, t, J=7.3Hz) , 7.64(lH,s), 7 . 67 ( 1H, d, J=2 . 0Hz ) , 
8.06 (2H,d, J=7.3Hz) , 8 . 2 6 ( 1H , d, J=9 . 3Hz ) . 
MS (EI) m/z: 291 (M + , CI 35 ), 293 (M + , CI 37 ). 
Elementary analysis for Ci 4 H 9 Cl 2 N04S2 

Calculated: C, 43.09; H, 2.32; CI, 18.27; N, 3.59; S, 
16.43. 

Found: C, 42.98; H, 2.51; CI, 18.36; N, 3.59 S, 16.47. 

[Referential Example 123] 5-Chloro-l-ethylindole-2- 
sulfonyl chloride 

a H-NMR (CDCI3) 6: 1.52 (3H,t, J=7.3Hz) , 4 . 59 ( 2H, q, J=7 . 3Hz ) , 
7.36(lH,s), 7.39(lH,d, J=8.8Hz) , 7 . 4 5 ( 1H , dd, J=8 . 8 , 2 . 0Hz ) , 
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7.73(lH,d,J=2.0Hz) . 

MS (EI) m/z: 277 [M+, CI 35 ], 279 [M + , CI 37 ] 
[Referential Example 124] 1-Phenylsulf onyl-5- 

trimethylsilylethynylindole-2-sulf onyl chloride 
5 X H-NMR (CDC1 3 ) 5: 0.26(9H,s), 7 . 4 8 ( 2H , t , J=7 . 8Hz ) , 

6. 61 (1H, t, J=7 . 8Hz) , 7.65(lH / s), 7 . 69 ( 1H , dd, J=8 . 8 , 1 . 5Hz ) , 

7 . 79 (1H, d, J=l . 5Hz) , 8 . 04 (2H, d, J=7 . 8Hz) , 8 . 2 4 ( 1H, d, J=8 . 8Hz ) . 

MS (FAB) m/z: 452 [(M+H) + , CI 35 ], 454 [(M+H) + , CI 37 ] 
[Referential Example 125] 5-Chlorobenzo [b] f uran-2-sulf onyl 
10 chloride 

1 H-NMR (CDCI3) 8: 7.57 (lH,dd,J=8. 8, 2.0Hz) , 7.59(lH,s), 

7 . 61 (1H, d, J=8 . 8Hz) , 7 . 7 6 ( 1H, d, J=2 . 0Hz ) . 

MS (EI) m/z: 250 (M + , CI 35 ), 252 (M + , CI 37 ). 

Elementary analysis for C8H4CI2O3S 
15 Calculated: C, 38.27; H, 1.61; CI, 28.24; S, 12.77. 

Found: C, 38.33; H, 1.71; CI, 28.16; S, 12.57. 

[Referential Example 126] 6-Chlorobenzo [b] f uran-2-sulf onyl 

chloride 

1 H-NMR (CDCI3) 8: 7 . 43 (1H, dd, J=8 . 8, 2 . 0Hz) , 7 . 62 (1H, s) , 
20 7.69(lH,s), 7.70(lH,d, J=8.8Hz) . 

MS (EI) m/z: 250 (M + , CI 35 ), 2 5 2 (M + , CI 37 ). 
Elementary analysis for C 8 H 4 C1 2 03S 

Calculated: C, 38.27; H, 1.61; CI, 28.24; S, 12.77. 
Found: C, 38.31; H, 1.60; CI, 28.34; S, 12.60. 

25 [Referential Example 127] 5-Chlorobenzo [b] thiophene-2- 
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sulfonyl chloride 

X H-NMR (CDCI3) S: 7.57 (lH,dd,J=8. 8, 2.0Hz) , 
7.85(lH,d, J=8.8Hz) , 7 . 96 ( 1H, d, J=2 . 0Hz) , 8.08(lH,s). 
MS (FD) m/z: 266 (M + , CI 35 ), 268 (M + , CI 37 ). 
5 [Referential Example 128] 6-Chlorobenzo [b] thiophene-2- 

sulfonyl chloride 

X H-NMR (CDCI3) 5: 7.51(lH,dd, J=8.3,1.5Hz) , 

7 . 90 (1H, d, J=8 . 3Hz) , 7.92(lH,s), 8.11(lH,s). 

MS (FAB) m/z: 266 [(M+H) + , CI 35 ], 268 [(M+H) + , CI 37 )]. 

10 [Referential Example 129] l-tert-Butoxycarbonyl-4- [ ( 5- 

chloro- 1 -phenyl sulf onylindol -2 -yl ) sulfonyl ] piperazine 

To a solution of 5-chloro-l-phenylsulf onylindole-2- 
sulfonyl chloride (4.41 g) in dichloromethane (75 ml), 
tert-butyl-l-piperazine carboxylate (2.21 g) and 

15 triethylamine (1.65 ml) were added under ice cooling. The 

resulting mixture was stirred at room temperature for 3 
hours. After completion of the reaction, water and 
dichloromethane were added to the reaction mixture. The 
organic layer so separated was dried over anhydrous sodium 

20 sulfate and then distilled under reduced pressure to remove 

the solvent. The residue was purified by chromatography on 
a silica gel column (ethyl acetate : n-hexane = 1:20), 
whereby the title compound (3.63 g, 60%) was obtained as 
colorless crystals. 

25 X H-NMR (CDCI3) 8: 1.45(9H,s), 3 . 35-3 . 42 ( 4H, br ) , 3.50- 
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3.55(4H,br), 7 . 4 0-7 . 4 8 ( 4H, m) , 7 . 53-7 . 58 ( 2H, m) , 8.00- 
8.05(2H,m), 8.23(lH,d, J=8.8Hz) . 

In the same manner as in Referential Example 129, 
compounds which will described below in Referential 
Examples 130 to 133 were synthesized. 

[Referential Example 130] l-tert-Butoxycarbonyl-4- [( 1- 
phenylsulfonylindol-2-yl) sulf onyl ] piperazine 
1 H-NMR <CDC1 3 ) 5: 1.45(9H,s), 3 . 34 -3 . 4 4 ( 4H , br ) , 3.48- 
3.56(4H,br), 7 . 33 (1H, t , J=7 . 3Hz) , 7 . 36-7 . 4 5 ( 2H , m) , 7.47- 
7.61(4H,m), 8.04 (2H,d, J=7.3Hz) , 8 . 29 ( 1H, d, J=8 . 8Hz ) . 
MS (EI) m/z: 505M + . 

[Referential Example 131] l-tert-Butoxycarbonyl-4- [ (5- 
chIoro-l-ethylindol-2-yl) sulf onyl ] piperazine 
X H-NMR (CDC1 3 ) 6: 1.41 (3H,t, J=7.3Hz) , 1.43(9H,s), 3.16- 
3.23(4H,m), 3 . 48-3 . 55 ( 4H, m) , 4 . 45 (2H, q, J=7 . 3Hz) , 
7.03(lH,s), 7.32-7.34 (2H,m) , 7 . 66 ( 1H , d, J=2 . 0Hz ) . 
MS (EI) m/z: 427 (M + , CI 35 ),. 429 (M + , CI 37 ). 
[Referential Example 132] l-tert-Butoxycarbonyl-4- [ (5- 
chloro-l-phenylsulfonylindol-2-yl) sulf onyl ] homopiperazine 
1 H-NMR (CDCI3) 5: 1.47<9H,s), 1 . 98-2 . 17 ( 2H, m) , 3.42- 
3.57(8H,m), 7.28(lH,s), 7 . 4 1-7 . 4 6 ( 3H, m) , 7 . 53-7 . 57 (2H,m) , 
8.05(2H,d, J=7.3Hz) , 8 . 2 0 ( 1H , d, J=9 . 3Hz ) . 
MS (FAB) m/z: 554 [(M+H) + , Cl 35 ] , 556 [(M+H) + , CI 37 ]. 
[Referential Example 133] " cis-1- [ ( 5-Chloro-l- 
phenylsulfonylindol-2-yl) sulf onyl ] -3 , 5-dimethylpiperazine 
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X H-NMR (CDCI3) 5: 1.07 (6H,d, J=6.4Hz) , 2 . 4 5-2 . 55 ( 2H, m) , 
2.95-3.05(2H,m) / 3 . 75-3 . 80 (2H, m) , 7 . 35-7 . 50 ( 4H, m) , 7.50- 
7.60(2H,m), 8.00-8.05 (2H,m) , 8 . 22 ( 1H, d, J=9 . 3Hz ) . 
MS (FAB) m/z: 468 [ (M+H) V CI 35 ] , 470 [(M+H)\ CI 37 ]. 

[Referential Example 134] 1- [ ( 5-Chloro-l- 
phenylsulfonylindol-2-yl) sulfonyl] -3- 

(ethoxycarbonyl)piperazine 

A saturated solution of hydrochloride in ethanol was 

added to tert-butyl l-(3- 

ethoxycarbonyDpiperazinecarboxylate (3.97 g) and the 
mixture was stirred for 30 minutes. After the solvent was 
distilled off under reduced pressure, the residue was 
suspended in dichioromethane (200 ml) . To the resulting 
suspension, 5-chloro-l-phenylsulf onylindole-2-sulf onyl 
chloride (6.00 g) and triethylamine (6.40 ml) were added, 
followed by stirring at room temperature for 3 hours. 
Water and dichioromethane were added to the reaction 
mixture. The organic layer so separated was dried over 
anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
by chromatography on a silica gel column (methanol : 
dichioromethane = 1:20), whereby the title compound (4.44 
g, 56%) was obtained as colorless crystals. 
1 H-NMR (CDCI3) 6: 1.24 (3H,t, J=6.8Hz) , 2 . 87-2 . 95 ( 1H, m) , 
3.11-3.28 (3H,m) , 3 . 57-3 . 66 (2H,m) , 3 . 91-3 . 98 ( 1H , m) , 
4.17 (2H,q, J=6.8Hz) , 7 . 38-7 . 4 8 ( 4H, m) , 7 . 55-7 . 59 ( 2H , m) , 
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8.03 (2H,d, J=7.8Hz) , 8 . 21 ( 1H, d, J=9 . 3Hz) . 
MS (EI) m/z: 511 (M + , CI 35 ), 513 (M + , Cl 37 ) + . 
[Referential Example 135] l-tert-Butoxycarbonyl-4- [ ( 5- 
chloroindol-2-yl) sulf onyl] piperazine 

To l-tert-butoxycarbonyl-4- [ (5-chloro-l- 
phenylsulfonylindol-2-yl)sulfonyl]piperazine (4.84 g), a 
0.5N methanol solution of sodium hydroxide (20 ml) was 
added, followed by stirring at room temperature for 1 hour. 
Under ice cooling, a saturated aqueous solution of ammonium 
chloride was added to the reaction mixture. Water and 
dichloromethane were then added to separate the organic 
layer. The organic layer was dried over anhydrous sodium 
sulfate. The residue obtained by distilling off the 
solvent under reduced pressure was purified by 
chromatography on a silica gel column (methanol : 
dichloromethane = 1:20), whereby the title compound (3.33 
g, 93%) was obtained as colorless powder. 
1 H-NMR (CDC1 3 ) 5: 1.40(9H,s), 3 . 05-3 . 14 ( 4H, m) , 3.48- 
3.57(4H,m), 6 . 96 ( 1H, d, J=2 . 0Hz) , 7 . 33 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
7.38 (lH,d, J=8.8Hz) , 7 . 67 ( 1H, d, J=2 . 0Hz ) , 8.78(lH,br). 
MS (FAB) m/z: 400 [(M+H) + , CI 35 ], 402 [(M+H) + , CI 37 ]. 

In the same manner as in Referential Example 135, the 
compound shown in Referential Example 136 was synthesized. 
[Referential Example 136] . 1- [ ( 5-Chloroindol-2- 
yl) sulf onyl] -3-methoxycarbonylpiperazine 

In the same manner as in Referential Example 135, the 
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title compound was obtained. 

X H-NMR (CDCI3) 5: 2.70-2.82 (lH,m) , 2 . 8 4 -2 . 97 ( 2H, m) , 3.06- 
3.16(lH,m), 3.37-3.46(lH,m), 3 . 61 ( 1H, dd, J=8 . 3 , 3 . 4Hz ) , 3.69- 
3.80(lH,m), 3.75(3H,s), 6.98(lH,s), 

7.32(lH,dd, J=8.8,2.0Hz) , 7 . 38 ( 1H, d, J=8 . 8Hz ) , 7.67(lH,s), 
8.80(lH,s) . 

MS (EI) m/z: 357 (M + , Cl 35 ) , 359 (M + , Cl 37 ) + . 
[Referential Example 137] 3- (N-Methylcarbamoyl ) -1- [ ( 5- 
chloroindol-2-yl) sulf onyl] piperazine 

In tetrahydrofuran (25 ml), 1- [ ( 5-chloroindol-2- 
yl) sulfonyl] -3-methoxycarbonylpiperazine (480 mg) was 
dissolved. After a 0 . 2N methanol solution (7 ml) of sodium 
hydroxide and water (2 ml) were added to the resulting 
solution and the mixture was stirred at room temperature 
for 1 hour, the solvent was distilled off under reduced 
pressure. The resulting yellow amorphous substance (520 
mg) was dissolved in N, N-dimethylf ormamide (60 ml). At 
room temperature, 1-hydroxybenzotriazole (18.1 mg), l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (334 
mg), methylamine hydrochloride (90.5 mg) and N- 
methylmorpholine (271 mg) were added to the resulting 
solution, followed by stirring at room temperature for 12 
hours. The solvent was then distilled off under reduced 
pressure. Water and ethyl acetate were added to the 
residue to separate the organic layer. The organic layer 
was dried over anhydrous sodium sulfate and distilled under 
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reduced pressure to remove the solvent. The residue was 
purified by chromatography on a silica gel column 
(methanol: dichloromethane = 1:50), whereby the title 
compound (140 mg, 29%) was obtained as a brown amorphous 
solid. 

1 H-NMR (DMSO-d 6 ) 5: 2 . 39-2 . 52 (2H, m) , 2 . 64 ( 3H, d, J=3 . 9Hz ) , 
2.18-2.30 (lH,m) , 2 . 94-3 . 00 (lH,m) , 3 . 20-3 . 37 (2H, m) , 3.57- 
3.66(lH,m), 6.90-6.95(lH,br), 7 .22-7 . 27 <lH,br) # 7.44- 
7.49(lH,m), 7.66-7.78(2H,m), 8 . 04-8 . 17 ( 3H, m) , 12.24<lH,m). 
[Referential Example 138] 1- [ ( 5-Chloroindol-2- 
yl) sulfonyllpiperazine hydrochloride 

In methanol (100 ml), l-tert-butoxycarbonyl-4- [ ( 5- 
chloro-l-phenylsulf onyIindoI-2-yl) sulfonyllpiperazine (3. 63 
g) was dissolved. Under ice cooling, a 0 . 2N methanol 
solution of sodium hydroxide (100 ml) was added to the 
resulting solution, followed by stirring at room 
temperature for 12 hours. After a saturated aqueous 
solution of ammonium chloride was added to the reaction 
mixture under ice cooling, water and dichloromethane were 
added to separate the organic layer. The organic layer was 
dried over anhydrous sodium sulfate. The solvent was 
concentrated under reduced pressure. After the solid so 
precipitated was collected by filtration, it was dissolved 
in saturated ethanol hydrochloride, followed by stirring 
for 30 minutes. The reaction mixture was distilled under 
reduced pressure to remove the solvent, followed by drying 
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under reduced pressure, whereby the title compound (1.25 g, 
54%) was obtained as colorless powder. 

1 H-NMR (DMSO-d 6 ) 5: 3 . 2 5-3 . 4 3 ( 8H, br ) , 7 . 4 6 ( 1H , d, J=8 . 8Hz ) , 
7.64(lH,d, J=8.8Hz), 7.93(lH,s), 9.33(lH,br), 12 . 70 ( 1H, br ) . 
MS (EI) m/z: 298 (M + , CI 35 ), 300 (M + , CI 37 ). 
Elementary analysis for C 12 H 14 C1N 3 0 2 S • HC1 • 0 . 5H 2 0 
Calculated: C, 41.75; H, 4.67; CI, 20.54; N, 12.17; 
S, 9.29. 

Found: C, 41.78; H, 4.98; CI, 20.40; N, 11.88; 

S, 9.34. 

[Referential Example 139] l-tert-Butoxycarbonyl-4- [ ( 5- 
chloro-l-methylindol-2-yl) sulf onyl ] piperazine 

Sodium hydride (about 60% in oil, 50.3 mg) washed 
twice with petroleum ether was suspended in tetrahydrof uran 
(10 ml), followed by the addition of a solution of 1-tert- 
butoxycarbonyl-4-[ ( 5-chloroindol-2-yl ) sulf onyl ] piperazine 
(457 mg) in tetrahydrof uran (10 ml) under ice cooling. The 
resulting mixture was stirred for 30 minutes. Under ice 
cooling, iodomethane (179 mg) was added to the reaction 
mixture. The resulting mixture was heated to room 
temperature and stirred for 85 hours. Water and diethyl 
ether were added to separate the organic layer. The 
organic layer was dried over anhydrous magnesium sulfate 
and distilled under reduced pressure to remove the solvent. 
The residue was purified by chromatography on a silica gel 
column (methanol: dichloromethane = 1:50), whereby the 
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title compound (270 mg, 57%) was obtained as colorless 
powder . 

X H-NMR (CDCI3) 5: 1.42(9H,s), 3 . 14-3 . 21 ( 4H, m) , 3.48- 
3.55(4H,m), 3.96(3H,s), 7.06(lH,s), 7 . 31 ( 1H, d, J=9 . 3Hz) , 
7.36 (lH,d, J=9.3,2.0Hz) , 7 . 66 (1H, d, J=2 . 0Hz) . 
MS (FAB) m/z: 413 [(M+H) + , CI 35 ], 415 [<M+H) + , CI 37 ]. 
[Referential Example 140] l-tert-Butoxycarbonyl-4 - [ ( 5- 
chloro-l-ethoxycarbonylmethylindol-2-yl) sulf onyl] piperazine 

In the same manner as in Example 139, the title 
compound was obtained. 

1 H-NMR (CDCI3) 5: 1.27 (3H,t, J=7.3Hz) , 1.43(9H,s), 3.10- 
3.19(4H,m), 3.45-3.53 (4H,m) , 4 . 22 (2H, q, J=7 . 3Hz ) , 
5.15(2H,s), 7.15(lH,s), 7 . 17 (1H, d, J=8 . 8Hz) , 7.26(IH,s), 
7.36(lH,dd, J=8.8,2.0Hz) , 7.68 ( 1H, d, J=2 . 0Hz) . 
MS ( FAB) m/z: 485 [<M+H) + , Cl 35 ] , 487 [(M+H) + , CI 37 ]. 
[Referential Example 141] cis-1- [ ( 4-Bromobenzoyl ) -4 - [ ( 5- 
chloro-l-phenylsulfonylindol-2-yl) sulf onyl] -2 , 6- 
dimethylpiperazine 

In dichloromethane (40 ml), cis-1- [( 5-chloro-l- 
phenylsulfonylindol-2-yl) sulfonyl] -3, 5-dimethylpiperazine 
(1.30 g) was dissolved. To the resulting suspension, 
diisopropylethylamine (645 ul) was added under ice cooling, 
followed by the dropwise addition of a solution of 4- 
bromobenzoyl chloride (0.74 g) in dichloromethane (5 ml) . 
Stirring was then effected at room temperature for 3 hours. 
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A saturated aqueous solution of sodium bicarbonate was 
added to the reaction mixture. The organic layer thus 
separated was washed with 0 . 5N hydrochloric acid and 
saturated aqueous NaCl solution, dried over anhydrous 

5 sodium sulfate and distilled under reduced pressure to 

remove the solvent. The residue was purified by 
chromatography on a silica gel column (hexane : ethyl 
acetate = 2:1 to 1:1), whereby the title compound (1.8 g, 
97%) was obtained as a pale yellow amorphous. 

10 X H-NMR (CDC1 3 ) 8: 1.45(6H,d, J=6.8Hz) , 3 . 05-3 . 15 (2H, m) , 

3.74(2H,m), 4.40(2H,br), 7 . 23 ( 2H , d, J=8 . 8Hz ) , 7.40- 
7.50(4H,m), 7 . 50-7 . 60 ( 4H , m) , 8 . 00-8 . 05 (2H, m) , 
8.24(lH,d,J=9.3Hz) . 

MS (EI) m/z: 649 [(M+H) + , CI 35 ], 651 [(M+H) + , CI 37 ]. 
15 [Referential Example 142] Ethyl-2- (4-pyridyl) -5- 

pyrimidinecarboxylic acid 

Sodium ethoxide (590 mg) was dissolved in anhydrous 
ethanol (50 ml) at room temperature. To the resulting 
solution, 4-amidinopyridine hydrochloride (1.31 g) was 
20 added, followed by the dropwise addition of a solution of 

ethyl 2, 2-dif ormylacetate (1.20 g) in anhydrous ethanol (50 
ml) . The resulting mixture was heated under reflux for 6 
hours. To the residue obtained by distilling off the 
solvent under reduced pressure, dichloromethane and. water 
25 were added. The organic layer thus separated was dried 
over anhydrous sodium sulfate. After the solvent was 
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concentrated under reduced pressure, the residue was 
crystallized in ethanol, whereby the title compound (279 
mg, 15%) was obtained as colorless crystals. 

1 H-NMR (DMSO-d 6 ) 5: 1 . 4 6 ( 3H, t , J=7 . 3Hz ) , 4 . 4 8 ( 2H , q, J=7 . 3Hz ) , 
5 8.35(2H,d, J=5.9Hz) , 8 . 82 (2H, d, J=5 . 9Hz ) , 9.38(2H,s). 

MS ( FAB) m/z: 230 (M+H) + . 

Elementary analysis for C12H11N3O2 

Calculated: C, 62.87; H, 4.84; N, 18.33. 

Found: C, 62.80; H, 4.78; N, 18.25. 

10 [Referential Example 143] 2- (4-Pyridyl) -5- 

pyrimidinecarboxylic acid 

In the same manner as in Referential Example 11, a 

reaction was effected using the ethyl 2- ( 4-pyridyi) -5- 

pyrimidinecarboxylate instead as a starting material, 
15 whereby the title compound was obtained. 

1 H-NMR (DMSO-dg) 5: 8 . 32 (2H, d, J=5 . 9Hz) , 8 . 82 (2H, d, J=5 . 9Hz ) , 

9.38 (2H, s) . 

MS (FAB) m/z: 201 (M+H) + . 
Elementary analysis for C10H7N3O2 • 0 . 1H 2 0 
20 Calculated: C, 59.17; H, 3.58; N, 20.70. 

Found: C, 59.09; H, 3.49; N, 20.69. 

[Referential Example 144] 1- [ ( 5-Bromopyrimidin-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulf onyl ] piperazine 
In the same manner as in Referential Example 12, a 
25 reaction was effected using 5-bromo-2-pyrimidinecarboxylic 
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acid and 1- [ (5-chloroindol-2-yl) sulf onyl] piperazine 
hydrochloride as starting materials, whereby the title 
compound was obtained as a colorless solid. 
X H-NMR (CDCI3) 8: 3. 14-3.17 (2H,m) , 3 . 25-3.29 (2H,m) , 3.52- 
5 3.55(2H,m), 3 . 92-3 . 95 (2H, m) , 7.97(lH,s), 7 . 32-7 . 4 0 (2H, m) , 

7.69(lH,s), 8.79(lH,br,s), 8.84(2H,s). 

MS (FAB) m/z: 484 [(M+H) + , CI 35 and Br 79 ], 486 [(M+H) + , CI 35 
and Br 81 , CI 37 and Br 79 ], 488 [(M+H) + , CI 37 and Br 81 ]. 
[Referential Example 145] 6-Chloro-2-mercaptobenzothiazole 

10 Under ice cooling, a solution of p-chloroaniline (5.70 

g) in acetic acid (7 ml) was added dropwise to disulfur 
dichloride (25.0 ml) over 30 minutes, followed by stirring 
at room temperature for 3 hours and then at about 80 °C for 
3 hours. Benzene (50 ml) was added to the reaction 

15 mixture. The green crystals were collected by filtration 

and washed with benzene. The resulting crystals were 
dissolved in ice water (500 ml) and the solution was 
stirred for 1 hour. To the reaction mixture, a 6N aqueous 
solution of sodium hydroxide was added to make the mixture 

2G alkaline. Sodium bicarbonate (6 g) was then added and the 
mixture was stirred at 100 °C for 1 hour. Activated carbon 
was added to the reaction mixture, followed by Celite 
filtration. To the filtrate, carbon disulfide (2.70 ml) 
was added, followed by heating to about 50°C. Stirring was 

25 then conducted for 1.5 hours. After cooling to room 
t e mp e rature, — the rPsrHnn mixture was made acidic with IN 
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hydrochloric acid. Colorless powder thus precipitated was 

collected by filtration and dried, whereby the title 

compound (1.30 g, 14%) was obtained. 

^-NMR (DMSO-d 6 ) S: 7 . 28 ( 1H, d, J=8 . 3Hz ) , 

7.45 (lH,dd,J=8. 3, 2.0Hz), 7 . 8 6 ( 1H, d, J=2 . 0Hz ) . 

MS (FAB) m/z: 202 [(M+H) + , CI 35 ], 204 [(M+H)\ CI 37 ]. 

Elementary analysis for C 7 H 4 C1NS 2 

Calculated: C, 41.68; H, 2.00; CI, 17.58; N, 6.94; S, 
31.80. 

Found: C 41.64; H, 2.13; Cl, 17.83; N, 6.94; S, 

31.70. 

[Referential Example 146] l-tert-Butoxycarbonyl-4- [ ( 5- 
c hloroenzothiazol-2-yl)sulphenyl]piperazine 

At room temperature, tert-butyl 1-piperazine 
carboxylate (5.58 g) , 5-chloro-2-mercaptobenzothiazole 
(1.21 g)and sodium hydroxide (0.48 g) were dissolved in 
water (25 ml), followed by the dropwise addition of an 
aqueous solution (25 ml) containing iodine (1.53 g) and 
potassium iodide (1.65 g) . The colorless crystals so 
precipitated were collected by filtration, washed with 
water and dried under reduced pressure, whereby the title 
compound (1.1 . g, 48%) was obtained. 

X H-NMR (CDC1 3 ) 5: 1.48(9H,s), 3.24(4H,br), 3.58(4H,br s), 

7.26(lH,m), 7.70(lH,d,J=8.-3Hz), 7.81(lH,s). 

MS (FAB) m/z: 386 [(M + H) + , Cl 35 ] , 388 [(M + H) + , Cl 37 ] . 
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[Referential Example 147] l-tert-Butoxycarbonyl-4- [ ( 6- 
chlorobenzothiazol-2-yl) sulphenyl] piperazine 

In the same manner as in Referential Example 146, the 
title compound was obtained. 

1 H-NMR (CDCI3) 8: 1.48(9H,s), 3.24(4H,br s), 3.58(4H,br s) , 
7.37 (lH,dd,J=8. 8, 2.0Hz) , 7 . 73 ( 1H, d, J=8 . 8Hz) , 
7.77 <lH,d, J=2.0Hz) . 

MS ( FAB ) m/z: 386 [(M + H) + , CI 35 ], 388 [<M + H) + , Cl 37 ]. 
[Referential Example 148] l-tert-Butoxycarbonyl-4- [( 5- 
chlorobenzothiazol-2-yl)sulfonyl]piperazine 

At room temperature, l-tert-butoxycarbonyl-4 - [ ( 5- 
chlorobenzothiazol-2-yl)sulphenyl]piperazine (1.10 g) and 
potassium carbonate (1.30 g) were suspended in a mixed 
solvent of ethanol (30 ml) and water (10 ml), followed by 
the dropwise addition of a solution of 3-chloroperbenzoic 
acid (2.11 g) in ethanol (25 ml) at 0°C. The reaction 
mixture was heated to room temperature and stirred for 24 
hours. Sodium thiosulfate and ethyl acetate were added to 
separate the organic layer. The organic layer thus 
obtained was dried over anhydrous magnesium sulfate. The 
residue obtained by distilling off the solvent was purified 
by chromatography on a silica gel column (dichloromethane ~ 
2% methanol - dichloromethane), whereby the title compound 
(293 mg, 25%) was obtained. 

X H-NMR (CDCI3) 5: 1.43(9H,s), 3 . 35-3 . 4 3 ( 4H, m) , 3.51- 
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3.58(4H,m), 7 . 55 ( 1H, dd, J=8 . 8 , 1 . 5Hz) , 7 . 90 ( 1H, d, J=8 . 8Hz ) , 
8 . 18 (1H, d, J=l . 5Hz) . 

MS (FAB) m/z: 418 [(M+H) + , CI 35 ], 420 [<M+H) + , CI 37 ]. 
[Referential Example 149] l-tert-Butoxycarbonyl-4- [ ( 6- 
chlorobenzothiazol-2-yl) sulf onyl] piperazine 

In the same manner as in Referential Example 148, the 
title compound was obtained. 

X H-NMR (CDC1 3 ) 8: 1.43(9H,s), 3 . 35-3 . 4 3 { 4H, m) , 3.50- 
3.58(4H,m), 7 . 59 ( 1H, dd, J=8 . 8 , 2 . 0Hz) , 7 . 97 ( 1H, d, J=2 . 0Hz ) , 
8 . 10 (1H, d, J=8 . 8Hz) . 

MS (FAB) m/z: 418 [(M+H) + , CI 35 ], 420 [(M+H) + , Cl 37 ]. 

In the same manner as in Referential Example 35, 
compounds shown in Referential Examples 150 and 151 were 
synthesized, respectively. 

[Referential Example 150] 1- [ ( 5-Chlorobenzothiazol-2- 
yl) sulfonyl]piperazine hydrochloride 
1 H-NMR (DMSO-d 6 ) 5: 3.23(4H,br s), 3.56(4H,br s), 
7.78 (lH,dd,J=8. 8, 2.0Hz ) , 8.39-8.4 3 (2H,m) . 
MS (FAB) m/z: 318 [(M+H) + , Cl 35 ] , 320 [(M+H) + , Cl 37 ] . 
[Referential Example 151] 1- [ ( 6-Chlorobenzothiazol-2- 
yl) sulfonyl]piperazine hydrochloride 

1 H-NMR (DMSO-d 6 ) 5: 3 . 21-3 . 27 (4H,m) , 3 . 52-3 . 57 ( 4H, m) , 
7.79(lH,dd, J=8.8,2.0Hz) , 8 . 28 ( 1H, d, J=8 . 8Hz ) , 
8.53(lH,d, J=2.0Hz) . 

MS (FAB) m/z: 318 [(M+H) + , Cl 35 ] , 320 [(M+H) + , Cl 37 ] . 
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Elementary analysis for CnHi2ClN3O2S2-l.O5HCl-O.5H2O 
Calculated: C, 36.19; H, 3.88; Cl, 19.91; N, 11.51; 
S, 17.57. 

Found: C, 36.19; H, 4.10; Cl, 20.08; N, 11.50; 

S, 17.19. 

In the same manner as in Referential Example 1, 
compounds shown in Referential Examples 152 to 155 were 
synthesized, respectively. 

[Referential Example 152] 1- [ ( 5-Chlorobenzo [b] f uran-2- 

yl) sulf onyl]piperazine hydrochloride 

1 H-NMR (DMSO-d 6 ) 6: 3.20(4H,br), 3.45{4H,br), 

7. 62 (lH,d, J=8.8Hz) , 7.76(lH,s), 7 . 8 5 ( 1H , d, J=8 . 8Hz ) , 

7.36'1H s) , 9.41(lH,br); 

MS (FAB) m/z: 301 [(M+H) + , Cl 35 ] , 303 [<M+H) + , Cl 37 ] . 
Elementary analysis for C12H13CIN2O3S • HC1 ■ 0 . 1H 2 0 
Calculated: C, 42.51; H, 4.22; Cl, 20.91; N, 8.26; S, 9 
Found: C, 42.38; H, 4.33; Cl, 20.92; N, 8.18; S, 9 

[Referential Example 153] 1- [ ( 6-Chlorobenzo [b] f uran-2- 
yl) sulf onyl] piperazine hydrochloride 

1 H-NMR (DMSO-d 6 ) 5: 3 . 2 0 ( 4H, t , J=4 . 9Hz ) , 3 . 42 ( 4H, t , J=4 . 9H 
7.51(lH,d, J=7.8Hz) , 7.82(lH,s), 7 . 8 9 ( 1H, d, J=7 . 8Hz ) , 
9. 18 (lH,br) . 

MS (FAB) m/z: 301 [(M+H) + , Cl 35 ] , 303 [(M+H)\ Cl 37 ] . 
Elementary analysis for C12H13CIN2O3S • HC1 • 0 . 5H 2 0 
Calculated: C, 41.63; H, 4.37; Cl, 20.48; N, 8.09; S, 9 
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Found: C, 41.54; H, 4.32; CI, 20.49; N, 7.90; S, 9.07. 

[Referential Example 154] 1- [ ( 5-Chlorobenzo [b] thien-2- 
yl) sulfonyl] piperazine hydrochloride 
1 H-NMR (DMSO-dg) 6: 3 . 20-3 . 50 ( 8H , m) , 
5 7.64 (lH,dd,J=8. 8, 2.0Hz) , 8.12(lH,s), 8.20(lH,s), 

8.23(lH,d, J=8.8Hz) , 9.22(2H,br s) . 

MS (FAB) m/z: 317 [(M+H) + , CI 35 ], 319 [(M+H) + , CI 37 ]. 
Elementary analysis for Ci 2 H 13 ClN 2 0 2 S2 • HC1 • 1 . 6H 2 0 
Calculated: C, 37.72; H, 4.54; CI, 18.56; N, 7.33; S, 
10 16.78. 

Found: C, 37.56; H, 4.67; CI, 18.72; N, 7.17; S, 

16.56. 

[Referential Example 155] 1- [ ( 6-Chiorobenzo [b] thien-2- 
yl) sulfonyl] piperazine hydrochloride 
15 1 H-NMR (DMSO-de) 5: 3 . 20-3 . 38 ( 8H , m) , 

7.59(lH,dd, J=8.8,2.0Hz) , 8 . 10 (1H, d, J=8 . 8Hz) , 8.16(lH,s), 
8.36(lH,d, J=8.8Hz) , 9.29(2H,br s). 

MS (FAB) m/z: 317 [(M+H) + , CI 35 ], 319 [(M+H) + , CI 37 ]. 
Elementary analysis for Ci 2 Hi 3 ClN 2 0 2 S 2 - HC1 
20 Calculated: C, 40.80; H, 3.99; CI, 20.07; N, 7.93; 

S, 18.15. 

Found: C, 40.64; H, 4.04; CI, 20.06; N, 7.90; 

S, 17.91. 

[Referential Example 156] 1- [ ( 5-Bromopyrimidin-2- 
25 yl) carbonyl] -4- [ ( 6-chloronaphthalen-2- 
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yl) sulfonyl]piperazine 

In the same manner as in Referential Example 12, the 
title compound was obtained. 

Hi-NMR (CDCI3) 8: 3.10-3.13<2H,m), 3 . 22-3 . 25 (2H,m) , 3.49- 
3.53(2H,m), 3 . 90-3 . 94 (2H, m) , 7 . 59 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
7.75(lH,dd,J=8.8,1.5Hz), 7 . 91-7 . 95 ( 3H, m) , 8.30(lH,br s), 
8.82 (2H, s) . 

MS (FAB) m/z: 495 [(M + H>\ Cl 35 and Br 79 ], 497 [(M + H)\ Gl- 
and Br 81 , Cl 37 and Br 79 ], 499 [(M+H) + , Cl 37 and Br 81 ]. 
[Referential Example 157] 1- [ ( 5-Bromopyrimidin-2- 
yl)carbonyl]-4- [ ( 6-chlorobenzothien-2- 
yl) sulf onyl] piperazine 

l H-NMR (CDCI3) 5: 3.19-3.23(2H,m), 3 . 2 9-3 . 33 ( 2H , m) , 3.53- 
3.56(2H,m), 3 . 93-3 . 97 ( 2H, m) , 7 . 4 6 ( 1H , dd, J=8 . 8 , 1 . 5Hz) , 
7.77(lH,s), 7.83(lH,d, J=8.8Hz) , 7 . 8 8 ( 1H, d, J=l . 5Hz ) , 
8.84 (2H,s) . 

MS (FAB) m/z: 501 [(M + H) + , Cl 35 and Br 79 ], 503 [(M+H) + , Cl 3 
and Br 81 , Cl 37 and Br 79 ], 505 [(M+H) + , Cl 37 and Br 81 ]. 
Elementary analysis for CnHi 4 BrClN 4 0 3 S2 
Calculated: C, 40.69; H, 2.81; N, 11.17; S, 12.78. 
Found: C, 40.90; H, 2.87; N, 10.92; S, 12.87. 

[Referential Example 158] l-Benzyl-4-tert- 
butoxycarbonylpiperazine 

In acetonitrile (80 ml), tert-butyl 1-piperazine 

carboxylate (2.50 g) was dissolved. Under ice cooling, 
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benzyl bromide (1.59 ml) and triethylamine (1.87 ml) were 
added dropwise to the resulting solution, followed by 
stirring at room temperature for 90 minutes. After the 
solvent was distilled off under reduced pressure, distilled 
water and dichloromethane were added to the residue to 
separate the organic layer. The organic layer was washed 
with saturated aqueous NaCl solution and dried over 
anhydrous sodium sulfate. The residue obtained by 
distilling off the solvent under reduced pressure was 
purified by chromatography on a silica gel column (ethyl 
acetate : hexane = 1:20 to 1:5), whereby the title compound 
(3.12 g, 84%) was obtained as colorless powder. 

_ - _v o I au +- .1=4 QH 7 \ . 
1 H-NMR (CDC1 3 J O: i.«l»,a (( -r- • 

3.42(4H,t,J=4.8Hz), 3.51(2H,s), 7 . 25-7 . 2 9 ( 1H, m) , 7.30- 

7 . 33 (4H,m) . 

MS (EI) m/z: 276M + . 

[Referential Example 159] 1-Benzylpiperazine hydrochloride 

To i-benzyl-4-tert-butoxycarbonylpiperazine (3.12 g) , 
saturated ethanol hydrochloride was added, followed by 
stirring for 90 minutes at room temperature. The solvent 
was distilled off under reduced pressure, followed by 
drying, whereby the title compound (2.73 g, 97%) was 
obtained as white powder. 

l H-NMR (DMSO-d 6 ) 8: 3 . 05-3 ..67 ( 9H, m) , 4 . 38 (2H, br ) , 7 . 35- 
7.70(5H,m), 9.61(lH,br). 
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MS (EI) m/z: 176M + . 

Elementary analysis for CuHi 6 N 2 • 2HC1 • 0 . 2H 2 0 
Calculated: C, 52.27; H, 7.34; CI, 28.05; N, 11.27. 
Found: C, 52.04; H, 7.36; CI, 27.89; N, 11.24. 

5 [Referential Example 160] l-Benzyl-4-sulf amoylpiperazine 

Chlorosulf onyl isocyanate (0.35 ml) was dissolved in 
dichloromethane (5 ml) . Under ice cooling, tert-butanol 
(0.21 ml) was added dropwise to the resulting solution, 
followed by stirring for 30 minutes. After the reaction 

10 mixture was added dropwise to a solution of 1- 

benzylpiperazine dihydrochloride (0.25 g) in 
dichloromethane (20 ml) under ice cooling, triethylamine 
(0=28 ml) was added. The mixture was stirred for 30 
minutes under ice cooling and then at room temperature for 

15 1 hour. Distilled water and dichloromethane were added to 

separate the organic layer. The organic layer was dried 
over anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
by chromatography on a silica gel column (methanol : 

20 dichloromethane = 1:50 to 1:25), whereby 1 -benzyl- [ 4 - (N- 
tert-butoxycarbonyl) sulf amoyl] piperazine was obtained as 
colorless powder. To the resulting powder, saturated 
solution of hydrochloride in ethanol was added and the 
mixture was stirred at room temperature for 1 hour. After 

25 the solvent was distilled off under reduced pressure, a 
saturated aqueous solution of sodium bicarbonate and 
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dichloromethane were added to the residue to separate the 
organic layer. The resulting organic layer was dried over 
anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent, whereby the title compound 
5 (0.26 g, quant.) was obtained as colorless powder. 

1 H-NMR (CDC1 3 ) 8: 2.58 (4H,t, J=4.9Hz) , 3 . 22 ( 4H, t , J=4 . 9Hz ) , 
3.56(2H,s), 4.33(2H,br), 7 . 27 -7 . 3 6 ( 5H, m) . 
MS (EI) m/z: 255M+. 

[Referential Example 161] 3, 4-Bis (bromomethyl ) -1- 

10 chlorobenzene 

In acetonitrile (500 ml), l-chloro-3, 4 -dimethylbenzene 
(20.0 ml) was dissolved and to the resulting solution, N- 
brcmosuccinimide (53.0 g) and azoisobutyronitrile (1.20 g) 
were added, followed by heating under reflux for 1 hour. 

15 After cooling, the solvent was distilled off under reduced 
pressure and dichloromethane was then added to the residue. 
From the resulting mixture, the precipitate was filtered 
off. The filtrate was concentrated under reduced pressure. 
The residue was subjected to chromatography on a silica gel 

20 column (hexane) , whereby the title compound (41.5 g, 93%) 

was obtained as a colorless oil. 

1 H-NMR (CDCI3) 5: 4.59(2H,s), 4.61(2H,s), 7 . 27-7 . 36 ( 3H, m) . 
MS (EI) m/z: 295M + . 

[Referential Example 162] l-Benzyl-4- [ ( 5-chloroisoindol-2- 
25 yl) sulf onyl] piperazine 
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In ethanol (5 ml), l-benzyl-4-sulf amoylpiperazine (251 
mg) was dissolved. To the resulting solution, 3,4- 
bis (bromomethyl) -1-chlorobenzene (293 mg) and potassium 
carbonate (204 mg) were added, followed by heating under 
reflux for 3.5 hours. After cooling, the precipitate was 
filtered off. The filtrate was then distilled under 
reduced pressure and the residue was purified by 
chromatography on a silica gel column (dichloromethane ~ 
ethanol : dichloromethane = 1:100), whereby the title 
compound (222 mg, 58%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 2.37-2.58 (4H,m) , 3 . 2.4-3 . 4 1 ( 4H, m) , 
3.53(2H,s), 4.64(4H,m), 7 . 13-7 . 34 ( 8H , m) . 
MS (FAB) m/z: 392 [(M+H) + , CI 35 ], 394 [(M+H) + , CI 37 ]. 
[Referential Example 163] 1- [ ( 5-Chloroisoindol-2- 
yl) sulfonyl] piperazine 

To a solution of l-benzyl-4- [ ( 5-chloroisoindol-2- 
yl) sulfonyl] piperazine (222 mg) in 1 , 2-dichloroethane (20 
ml), 1-chloroethyl chlorof ormate (81 mg) was added under 
ice cooling. The resulting mixture was stirred for 15 
minutes and then heated under reflux for 1 hour. After 
cooling, anhydrous methanol was added to the residue 
obtained by distilling off the solvent under reduced 
pressure. The mixture was heated under reflux for 11 
hours. After cooling, the- residue obtained by distilling 
off the solvent under reduced pressure was purified by 
chromatography on a silica gel column (ethanol : 
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dichloromethane = 1:50 to 1:10), whereby the title compound 
(120 mg, 70%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 2.96 (4H, t , J=4 .4Hz) , 3 . 0 9-3 . 22 ( 1H , br ) , 
3. 30 (4H, t, J=4 . 4Hz) , 4.65(4H,m), 7 . 1 4 -7 . 35 ( 3H, m) . 
5 MS (FAB) m/z: 302 [(M+H) + , CI 35 ], 304 [(M+H)\ CI 37 ]. 

[Referential Example 164] 1- [ ( 5-Bromopyrimidin-2- 
yl) carbonyl] -4- [ ( 5-chloroisoindol-2 -yl ) sulf onyl ] piperazine 

In the same manner as in Referential Example 12, the 
title compound was obtained. 
10 X H-NMR (CDCI3) 5: 3 . 35 ( 2H, t , J=4 . 9Hz ) , 3 . 4 4 ( 2H, t , J=4 . 9Hz ) , 

3. 49 (2H, t, J=4 . 9Hz) , 3 . 91 (2H, t, J=4 . 9Hz) , 4 . 65-4 . 68 ( 4H , m) , 
7.17 (lH,d, J=8.3Hz) , 7.23(lH,s), 7.28(lH,m), 8.88(2H,s). 
MS (EI) m/z: 486M + . 

[Referential Example 165] 2- ( Furan-2-yl ) -5- (pyridin-4 - 

15 yl)pyrazine 

At room temperature, 2-chloro-5- (furan-2-yl) pyrazine 
(N. Sato, J. Heterocyclic Chem. , 19, 407(1982)) (1.00 g) 
and (pyridin-4-yl) boronic acid (1.09 g) were suspended in a 
mixed solvent of dimethoxyethane (50 ml) and methanol (50 

20 ml), followed by the successive addition of 

tetrakis (triphenylphosphine) palladium (O) (640 mg) and 
cesium fluoride (5.55 g) . The resulting mixture was heated 
under reflux for 16 hours. After cooling, the reaction 
mixture was concentrated. Dichloromethane and water were 

25 added to the concentrate to separate the organic layer. 
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The organic layer was dried over anhydrous sodium sulfate, 
treated with activated carbon and filtered through Celite. 
After the filtrate was concentrated to about 5 ml, 
petroleum ether (50 ml) was added to the concentrate. 
5 Yellow crystalline powder thus precipitated was collected 
by filtration and dried, whereby the title compound (716 
mg, 58%) was obtained. 

1 H-NMR (CDC1 3 ) 5: 6.62 (lH,dd,J=3. 4, 2.0Hz) , 

7.23(lH,d, J=3.4Hz) , 7 . 65 ( 1H , d , J=2 . 0Hz ) , 7 . 94 ( 2H, d, J=6 . 4Hz) , 
10 8.77 (2H,d, J=6.4Hz) , 9 . 03 ( 1H, d, J=l - 5Hz) , 9 . 07 ( 1H, d, J=l . 5Hz ) . 

MS (FAB) m/z: 224 (M+H) + . 

[Referential Example 166] 5- ( Pyridin-4-yl ) pyrazine-2- 
carboxylic acid 

At room temperature, potassium permanganate (700 mg ) 

15 and trioctylmethylammonium chloride (one drop) were 

dissolved in a mixed solvent of water (20 ml) and benzene 
(20 ml). To the resulting solution, 2- ( f uran-2-yl ) -5- 
(pyridin-4-yl)pyrazine (700 mg) was added in portions, 
followed by stirring at room temperature for 17 hours. 

20 After ethanol was added to the reaction mixture to 

decompose excess potassium permanganate, the solvent was 
distilled off. To the residue, water (100 ml) was added 
and the mixture was filtered through Celite. To the 
filtrate, IN hydrochloric acid was added to adjust. its pH 

25 to 6. The solvent was distilled off until the 

precipitation of colorless crystals. The colorless 
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crystals were collected by filtration, whereby the title 

compound (491 mg, 79%) was obtained. 

1 H-NMR (DMSO-d 6 with one drop of TEA) 5: 

8.61(2H,d, J=5.9Hz) , 9 . 04 (2H, d, J=5 . 9Hz) , 9.37(lH,s), 

9. 66 (1H, s) . 

MS (FAB) m/z: 202 (M+H) + . 
Elementary analysis for Ci 0 H 7 N 3 O2 ■ 0 . 4H z O 
Calculated: C, 57.64; H, 3.77; N, 20.16. 
Found: C, 57.77; H, 3.79; N, 20.33. 

[Referential Example 167] 4 -( 3-Methylpyridin-4 -yl ) benzoic 
acid 

In the same manner as in Referential Example 2, the 
title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5: 2.41(3H,s), 7 . 68 ( 2H , d, J=8 . 3Hz ) , 
7.93(lH,d, J=5.9Hz) , 8 . 12 ( 2H , d, J=8 . 3Hz ) , 8 . 85 ( 1H, d, J=5 . 9Hz ) , 
8.95(lH,s) . 

[Referential Example 168] 4 -Amidinobenzoic acid 

In ethanol (250 ml), 4-cyanobenzoic acid (10 g) was 
suspended. Under ice cooling, a hydrochloric acid gas was 
introduced into the resulting suspension for 4 hours. 
After heating to room temperature, the reaction mixture 
was hermetically sealed and then allowed to stand for 18 
hours. The reaction mixture was concentrated to dryness 
under reduced pressure. The residue was suspended in 
ethanol (250 ml) again, followed by the introduction of an 
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ammonia gas for 4 hours under ice cooling for saturation. 

After heating to room temperature, the reaction mixture was 

hermetically sealed and allowed to stand for 3 days. To 

the residue obtained by distilling off the solvent under 

reduced pressure, dilute hydrochloric acid was added to 

make the residue acidic, followed by concentration. The 

residue was purified by chromatography through a synthetic 

adsorbent ("Diaion HP-20" (trade name); water - 20% 

acetonitrile - water). The crude purified product so 

obtained was dissolved in 20% methanol - dichloromethane 

and the resulting solution was purified by chromatography 

on a silica gel column (20% methanol - dichloromethane) . 

-Fv = r-i--i o-n solution of hydrochloride in 

to rne rcou-i- u j-h^ » 

ethanol was added and the mixture was concentrated. From 
the concentrate, colorless crystal powder was collected by 
filtration and dried, whereby ethyl 4-amidinobenzoate 
hydrochloride (5.25 g) was obtained as a crude purified 
product . 

in IN hydrochloric acid (100 ml), the resulting ethyl 
4-amidinobenzoate hydrochloride (3.00 g) was dissolved at 
room temperature, followed by heating under reflux for 2 
hours. The solvent was then distilled off under reduced 
pressure. Colorless crystalline powder so precipitated was 
collected by filtration and washed with a small amount, of 
tetrahydrofuran, whereby the title compound (2.69 g, 94%) 
was obtained. 
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*H-NMR (DMSO-d 6 ) 5: 7 . 91 ( 2H , d, J=8 . 3Hz ) , 8 . 12 (2H, d, J=8 . 3Hz) , 

9.21(2H,br s) , 9.49(2H,br s) , 13.50(lH,br s) . 

MS (FAB) m/z: 165 (M+H) + . 

Elementary analysis for C 8 H 8 N20 2 • HC1 ■ H 2 0 

Calculated: C, 43.95; H, 5.07; Cl, 16.22; N, 12.81. 

Found: C, 44.08; H, 5.02; Cl, 16.00; N, 12.71. 

[Referential Example 169] Ethyl 4- ( 4 , 5-dihydroimidazol-2- 

yl) benzoate 

In ethanol (250 ml), 4-cyanobenzoic acid (5.00 g) was 
suspended. A hydrochloric acid gas was blown into the 
resulting suspension for 4 hours under ice cooling, 
followed by heating to room temperature. The reaction 

-i _ _j - ~i -,11a,.,dH t-n ctanri for 18 

mixture was nermeticany seaxc^ cuu c.^..-- -~ - 

hours, followed by concentration to dryness under reduced 
pressure. To the residue, diethyl ether was added. 
Coloress crystals thus precipitated were collected by 
filtration and dried, whereby ethyl 4-[l- 
(ethoxy)iminomethyl] benzoate hydrochloride (5.80 g, 66%) 
was obtained. 

The resulting ethyl 4- [ 1- ( ethoxy) iminomethyl ] benzoate 
hydrochloride (2.00 g) was dissolved in ethanol (30 ml). 
Under ice cooling, ethylenediamine (0.52 ml) was added to 
the resulting solution, followed by heating to room 
temperature. The reaction mixture was stirred overnight. 
To the residue obtained by distilling off the solvent under 
reduced pressure, dilute hydrochloric acid was added to 
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make it acidic, followed by concentration again. The 
residue was purified by chromatography through a synthetic 
adsorbent ("Diaion HP-20", trade name; water ~ 50% 
acetonitrile-water) . Solution of hydochloride in ethanol 
was added to the resulting fraction and the mixture was 
concentrated. Colorless crystalline powder precipitated by 
the addition of tetrahydrof uran was collected by filtration 
and dried, whereby the title compound (1.63 g, 19%) was 
obtained. 

ipj_NMR (DMSO-d 6 ) 8: 1 . 35 (3H, t, J=7 . 3Hz) , 4.02(4H,s), 
4.37(2H,q,J=7.3Hz), 8 . 17 ( 2H, d, J=8 . 8Hz ) , 8 . 21 (2H, d, J=8 . 8Hz) , 
11 . 08 (2H,br s) . 
MS (FAB) m/z: 219 (M-hH) + . 

Elementary analysis for Ci2H 14 N 2 0 2 • HC1 ■ 0 . 2H 2 0 
Calculated: C, 55.80; H, 6.01; CI, 13.72; N, 10.84. 
Found: C, 55.81; H, 5.99; Cl, 13.93; N, 11.00. 

[Referential Example 170] 5- ( 4 , 5-Dihydroimidazol-2- 

yl) benzoic acid hydrochloride 

In the same manner as in Referential Example 8, a 

reaction was effected using the ethyl 4-(4,5- 

dihydroimidazol-2-yl)benzoate as a starting material, 

whereby the title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5: 4.03(4H,s), 8.15(4H,s), 10.99(2H,br s). 
MS (FAB) m/z: 191 (M+H) + . 

Elementary analysis for C10H10N2O2 • HC1 • 1 - 2H 2 0 
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Calculated: C, 48.38; H, 5.44; Cl, 14.28; N, 11.28. 
Found: C 48.37; H, 5.29; Cl, 14.64; N, 11.12. 

[Referential Example 171] 4- ( 4-Metylphenyl ) pyridine 

in the same manner as in Referential Example 2, a 

reaction was effected, whereby the title compound was 

obtained. 

iH-NMR (CDCls) 5: 2.42(3H,s), 7 . 30 (2H, d, J=8 . 3Hz) , 
7.51(2H,d,J=5.9Hz), 7 . 55 (2H, d, J=8 . 3Hz) , 8 . 64 ( 2H, d, J=5 . 9Hz ) . 
[Referential Example 172] 2-Amino-4- (4- 
methylphenyl ) pyridine 

Under an argon gas, 4- (4-methylphenyl) pyridine (2.74 
g , was dissolved in N, N-dime thy 1 aniline (10 ml), followed 

, ^ n An at room 

by the addition or sodium auu.^ v ~.-- „ , -- 

temperature. After the resulting mixture was stirred at 
110-C for 2 days, the reaction mixture was cooled to room 
temperature. Brown powder precipitated by the addition of 
water was collected by filtration. The powder was further 
purified by chromatography on a silica gel column (ethyl 
acetate : toluene = 1:1). After concentration of the 
resulting fraction, hexane was added and powder thus 
precipitated was collected by filtration and dried, whereby 
the title compound (1.40 g, 47%) was obtained. 
i H -NMR (CDC1 3 ) 5: 2.40(3H,s), 4.45(2H,br s) , 
6.69(lH,d,J=1.5Hz), 6.88(lH,dd,J=5.4,1.5Hz), 
7.26(2H,d,J=8.3Hz), 7 . 4 9 ( 2H, d, J=8 . 3Hz ) , 8.11 (lH,d, J-5.4H*) 
MS ( FAB) m/z: 185 (M+H) + . 
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[Referential Example 173] 2-Diacetylamino-4- ( 4- 

methylphenyl ) pyridine 

2-Amino-4- (4-methylphenyl) pyridine (1.27 g) was 

dissolved in dichloromethane (50 ml) . Under ice cooling, 

N,N-diisopropylethylamine (1.80 ml) and acetyl chloride 
(735 pi) were successively added dropwise to the resulting 

solution. After heating to room temperature, the reaction 

mixture was added again with N, N-diisopropylethylamine 
(0.90 ml) and acetyl chloride (800 pi). The mixture was 
stirred for 18 hours. Methanol was added to the reaction 

mixture. Dilute hydrochloric acid and ethyl acetate were 
then added to the residue obtained by distilling off the 
solvent in order to separate the organic layer. The 
organic layer was dried over anhydrous magnesium sulfate, 
followed by concentration. The residue was dissolved in 
methanol. Crystals precipitated by the addition of water 
were collected by filtration and dried, whereby the title 
compound (1.39 g, 75%) was obtained. 
1 H-NMR (CDC1 3 ) 5: 2.33(6H,s), 2.42(3H,s), 

7.31 (2H,d, J=8.3Hz) , 7 . 4 3 ( 1H , d, J=l . 5Hz ) , 7 . 53-7 . 5 9 ( 3H , m) , 

8.61 (lH,d, J=4.9Hz) . 

MS (FAB) m/z: 269 (M+H) + . 

Elementary analysis for Ci6Hi 6 N 2 02 

Calculated: C, 71.62; H, 6.01; N, 10.44. 

Found: C, 71.28; H, 5.98; N, 10.19. 

[Referential Example 174] 4- (2-Acetylaminopyridin-4- 
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yl) benzoic acid 

In water (4 ml), anhydrous magnesium sulfate (161 mg) 
was dissolved. To the resulting solution, the 2- 
diacetylamino-4-(4-methylphenyl) pyridine (108 mg) was 
suspended. Potassium permanganate (223 mg) was added to 
the resulting suspension, followed by heating under reflux 
for 2 hours. After removal of manganese dioxide, dilute 
hydrochloric acid and dichloromethane were added to the 
filtrate to separate the water layer. The water layer was 
concentrated to about 20 ml and the crystals thus 
precipitated were collected by filtration and dried, 
whereby the title compound (64 mg, 62%) was obtained. 
Iu.mmd (DMSO-d £ ) 5: 2.19(3H.s), 7 . 58 ( 1H , d , J=5 . 9Hz ) , 
7.87 (2H,d, J=8.3Hz) , 8.04(lH,s), 8 . 11 (2H, d, J=8 . 3Hz ) , 
8.33(lH,s), 8.43(lH,d, J=5.9Hz) , 11 . 23 ( 1H, br s ) . 
MS (FAB) m/z: 257 (M+H) + . 

[Referential Example 175] Methyl 4- (2-aminopyridin-4- 
yl) benzoate 

In the same manner as in Referential Example 9, a 
reaction was effected using the 4- (2-acetylaminopyridin-4 - 
yl) benzoic acid as a starting material, whereby the title 
compound was obtained. 

1 H-NMR (CDC1 3 ) 5: 3.95(3H,s), 4.53(2H,br s), 
6.72 (lH,d, J=1.5Hz) , 6.90(lH,dd, J=5 . 4 , 1 . 5Hz) , 

7.65(2H,d,J=8.3Hz), 8 . 12 (2H, d, J=8 . 3Hz) , 8 . 1 6 ( 1H, d, J=5 . 4Hz ) . 
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MS (FAB) m/z: 229 (M+H) + . 
Elementary analysis for C13H12N2O2 
Calculated: C, 68.41; H, 5.30; N, 12.27. 
Found: C, 68.30; H, 5.27; N, 12.36. 

[Referential Example 176] Methyl 4- [ 2- (N-tert- 
butoxycarbonylamino)pyridin-4-yl)benzoate 

In the same manner as in Referential Example 10, the 

title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5: 1.50(9H,s), 3.89(3H,s), 
7.38 (lH,dd, J=5.4, 1.5Hz) , 7 . 86 (2H, d, J=8 . 3Hz) , 

8.10(2H,d, J=8.3Hz) , 8 . 14 (1H, d, J=l . 5Hz) , 8 . 35 ( 1H, d, J=5 . 4Hz) , 
9.89 (lH,br s) . 

[Referential Example 177] 4- [2- (N-tert- 
butoxycarbonylamino)pyridin-4-yl) benzoic acid 

In the same manner as in Referential Example 11, the 
title compound was obtained. 

1 H-NMR (DMSO-d 6 ) 5: 1.49(9H,s), 7 . 38 ( 1H, dd, J=5 . 4 , 1 . 0Hz ) , 
7.83(2H,d, J=8.3Hz) , 8 . 07 <2H, d, J=8 . 3Hz) , 8 . 12 ( 1H , d, J=l . 0Hz ) , 
8.33(lH,d, J=5.4Hz) , 9.93(lH,br s), 13.07(lH,br s). 
[Referential Example 178] 

1- [4- (2-Azidomethylpyridin-4-yl) benzoyl] -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

In dichloromethane (10ml), 1- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl] -4- [4- (2-hydroxymethylpyridin-4- 
yl) benzoyl] piperazine (300 mg) was dissolved. To the 
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resulting solution, triphenylphosphine (301 mg) and carbon 
tetrabromide (572 mg) were added, followed by stirring at 
room temperature for 5 minutes. An aqueous solution of 
sodium bicarbonate and dichloromethane were added to 
separate the organic layer. After the organic layer was 
dried over anhydrous sodium sulfate, N, N-dimethylf ormamide 
(10 ml) was added and only dichloromethane was distilled 
off. To the N, N-dimethylf ormamide solution containing the 
bromo-compound, sodium azide (215 mg) was added, followed 
by stirring at an external temperature of about 100 °C for 
90 minutes. The reaction mixture was distilled under 
reduced pressure to remove the solvent. Dichloromethane 
and water were added to the residue to separate the organic 
layer. The organic layer was dried over anhydrous sodium 
sulfate and distilled under reduced pressure to remove the 
solvent. The residue was purified by chromatography on a 
silica gel column (dichloromethane ~ 2% methanol - 
dichloromethane), whereby the title compound (159 mg, 51%) 
was obtained. 

1 H-NMR (CDC1 3 ) 5: 3.16(4H,br), 3 . 30-4 . 10 ( 4H, br ) , 
4.57(2H,s), 7.40-7.45 (3H,m) , 7.52(lH,s), 7 . 60 ( 1H, dd, J=8 . 8 
and 2.0Hz), 7 . 64 (2H, d, J=8 . 3Hz) , 7 . 7 6 ( 1H, dd, J=8 . 3 and 
1.5Hz), 7.90-7.96(3H,m) , 8 . 31 ( 1H, d, J=l . 5Hz ) , 
8.65(lH,d, J=5.4Hz) . 

MS (FAB) m/z: 547 [(M+H) + , CI 35 ], 549 [(M+H) + , CI 37 ]. 
[Referential Example 179] Methyl 4- (2-methylpyridin-4- 
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yl)benzoate hydrochloride 

In methanol (100 ml), 4- (2-methylpyridin-4-yl ) benzoic 
acid hydrochloride (5.00 g) was dissolved. To the 
resulting solution, thionyl chloride (1.73 ml) was added 
5 dropwise, followed by heating under reflux for 3.5 hours. 

The reaction mixture was distilled to remove the solvent 
and pale brown crystals thus precipitated were washed with 
ethyl acetate, whereby the title compound (4.70 g, 89%) was 
obtained. 

10 [Referential Example 180] Methyl 4- ( 2-bromomethylpyridin- 

4-yl ) benzoate 

In a mixed solution of carbon tetrachloride and an 
aqueous solution of sodium bicarbonate, the methyl 4- (2- 
methylpyridin-4-yl ) benzoate hydrochloride (100 mg) was 

15 dissolved. The organic layer separated was dried over 

anhydrous sodium sulfate. After the insoluble matter was 
filtered off, N-bromosuccinic imide (68 mg) and 2,2'- 
azoisobutylonitrile (6 mg) were added to the filtrate, 
followed by heating under reflux for 1 hour. The reaction 

20 mixture was diluted with dichloromethane , washed with water 
and then dried over anhydrous sodium sulfate. The residue 
obtained by concentration under reduced pressure was 
purified by chromatography on a silica gel column (hexane : 
ethyl acetate = 4:1), whereby the title compound (41 mg, 

25 35%) was obtained. 

1 H-NMR (CDCls) 5: 3.96(3H,s), 4.63(2H,s), 
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7.46(lH,dd # J=4.9,1.5Hz) , 7 . 68 ( 1H, d, J=l . 5Hz ) , 

7.71(2H,d, J=8.3Hz) , 8 . 16 (2H, d, J=8 . 3Hz) , 8 . 69 ( 1H, d, J=4 . 9Hz ) . 
Elementary analysis for Ci 4 Hi 2 BrN0 2 

Calculated: C, 54.92; H, 3.95; Br, 26.10; N , 4.58. 
Found: C, 54.95; H, 3.96; Br, 25.85; N, 4.33. 

[Referential Example 181] Methyl 4- (2-cyanomethylpyridin- 
4-yl) benzoate 

In the same manner as in Referential Example 56, the 
title compound was obtained. 
1 H-NMR (CDC1 3 ) 6: 3.97(3H,s), 4.03(2H,s), 
7.51 (lH,d, J=5.4Hz) , 7.67(lH,s), 7 . 71 (2H, d, J=8 . 3Hz) , 
8.17 (2H,d, J=8.3Hz) , 8 . 67 ( 1H, d, J=5 . 4Hz ) . 
_ , _ .. i . -: ^ f />r r'.-H.-M-.n^ 

Calculated: C, 71.42; H, 4.79; N, 11.10. 
Found: C, 71.13; H, 4.82; N, 11.05. 

[Referential Example 182] Methyl 4-[2-(2- 
aminoethyl)pyridin-4-yl]benzoate dihydrochloride 

In methanol (5 ml), the methyl 4- (2- 
cyanomethylpyridin-4-yl) benzoate (190 mg) was dissolved. 
The resulting solution was subjected to catalytic reduction 
by the addition of 10% palladium-carbon (190 mg) and 
concentrated hydrochloric acid (5 drops) at room 
temperature under normal pressure for 24 hours. After the 
removal of the catalyst by filtration, the filtrate was 
concentrated under reduced pressure. Ethyl acetate was 
added to the concentrate. Pale yellow crystals thus 
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precipitate were collected by filtration and then dried, 
whereby the title compound (141 mg, 57%) was obtained. 
X H-NMR (DMSO-d 6 ) 5: 3 . 2 1-3 . 39 ( 4H, m) , 3.90(3H,s), 7.90- 
8.18(8H,m), 8.76(lH,d,J=5.4Hz). 
MS (FAB) m/z: 257 (M+H) + . 

[Referential Example 183] Methyl 4- [2- [2- (tert- 
butoxycarbonylamino) ethyl] pyridin-4-yl ] benzoate 

In the same manner as in Referential Example 10, the 
title compound was obtained. 

X H-NMR (CDC1 3 ) 6: 1.43(9H,s), 3 . 07 ( 2H , t , J=6 . 4Hz ) , 
3.60 (2H,q, J=6.4Hz) , 3.96(3H,s), 5 . 14 ( 1H, br s ) , 
7.39 (lH,dd, J=5.4 and 1.5Hz), 7.41(lH,br s), 

7.70(2H,d, J=8.3Hz) , 8 . 15 (2H, d, J=8 . 3Hz) , 8 . 62 ( IK, d, J=5 . 4Hz } . 
MS (FAB) m/z: 357 (M+H) + . 
[Referential Example 184] 

1- [ (6-Chloronaphthalen-2-yl) sulf onyl ] -6-methoxycarbonyl- 
1,2, 3, 4-tetrahydropyrazine 

At room temperature, 2-methoxycarbonylpyrazine (1.00 
g) was dissolved in methanol. The resulting solution was 
subjected to catalytic reduction by the addition of 10% 
palladium-carbon (100 mg) for 2 hours under normal 
pressure. After the removal of the catalyst by filtration, 
the solvent was distilled off under reduced pressure. The 
residue was purified by chromatography on a silica gel 
column (5% methanol-dichloromethane) , whereby 6- 
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methoxycarbonyl-1 , 2, 3, 4-tetrahydropyrazine (880 mg, 86%) 

was obtained as a yellow oil. 

The resulting 6-methoxycarbonyl-l , 2 , 3, 4- 

tetrahydropyrazine (440 mg) was dissolved in 
5 dichloromethane (5 ml), followed by the addition of N,N- 

diisopropylethylamine (594 pi) and 6- (chloronaphthalen-2- 

yl)sulfonyl chloride (810 mg) . The resulting mixture was 

stirred at room temperature for 1 hour. The reaction 

mixture was washed with an aqueous solution of sodium 
10 bicarbonate, dried over anhydrous sodium sulfate and then 

concentrated. The residue thus obtained was purified by 

chromatography on a silica gel column (2% methanol - 

dichloromethane), whereby the title compound (279 mg, 25%) 

was obtained as a pale yellow oil. 
15 1 H-NMR (CDC1 3 ) 6: 3.32(4H,s), 3.71(3H,s), 4.68(lH,br s), 

7 . 43 (1H, d, J=6. 8Hz) , 7 . 55 ( 1H, dd, J=8 . 8 , 2 . 0Hz) , 7.86- 

7.94(3H,m), 8. 19 (lH,dd, J=8.8, 2.0Hz) , 8.54(lH,br s). 

MS ( FAB) m/z: 367 [(M+H) + , CI 35 ], 369 [(M+H) + , CI 37 ]. 

Elementary analysis for Ci 6 Hi5ClN 2 0 4 S 
20 Calculated: C, 52.39; H, 4.12; N, 7.64. 

Found: C, 52.31; H, 4.21; N, 7.55. 

[Referential Example 185] 1- (4-Bromobenzoyl) -6- 

methoxycarbonyl-1 , 2, 3, 4-tetrahydropyrazine 

In the same manner as in Referential Example 184, . 6- 
25 methoxycarbonyl-1 , 2, 3, 4-tetrahydropyrazine was obtained, 

followed by reaction with 4 -bromobenzoyl chloride, whereby 
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the title compound was obtained. 

1 H-NMR (CDCI3) 8: 3.20-3.70 (7H,m) , 4.71(lH,br s), 
7.16(lH,d, J=6.4Hz) , 7.48(4H,s). 

MS (FAB) m/z: 325 [(M+H) + , Br 79 ], 327 [(M+H) + , Br 81 ]. 
[Referential Example 186] 4- (4-Bromobenzoyl) -1- [ ( 6- 
chloronaphthalen-2-yl) sulf onyl-5-methoxycarbonyl-l , 2 , 3, 4- 
tetrahydropyrazine 

In the same manner as in Example A-165, the title 
compound was obtained. 

1 H-NMR (CDCI3) 8: 3.40-3. 90 (7H,m) , 7 . 33 ( 2H, d, J=8 . 3Hz ) , 

7.4 8 (2H,d, J=8. 3Hz) , 7 . 60-7 . 66 ( 2H, m) , 

7.79 (lH,dd,J=8. 8, 2.0Hz) , 7 . 92-7 . 99 ( 3H, m) , 8 . 43 ( 1H, br s ) . 
MS (FAB) m/z: 549 [(M+H)\ Br 72 ], 551 ■[ (M+H) + , Br ei j . 
Elementary analysis for C 2 3Hi 8 BrClN20 5 S 
Calculated: C, 50.24; H, 3.30; N, 5.10; S, 5.83. 
Found: C, 50.34; H, 3.37; N, 5.05; S, 5.81. 

[Referential Example 187] 4- [ 3- (Aminomethyl ) phenyl ] benzoic 
acid hydrochloride 

In the same manner as in Referential Example 2, the 
title compound was obtained. 

X H-NMR (DMSO-dg) 8: 4.11(2H,s), 7 . 4 9-7 . 58 ( 2H , m) , 
7.76(lH,d, J=6.8Hz) , 7 . 8 3 ( 2H , d, J=8 . 8Hz ) , 7 . 92 ( 1H , br s ) , 

8.05 (2H,d, J=8.3Hz) . 
[Referential Example 188] 

4_[3_[ (tert-Butoxycarbonylamino) methyl] phenyl] benzoic acid 
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In the same manner as in Referential Example 10, the 
title compound was obtained. 

1 H-NMR (CDCI3) 5: 1.48(9H,s), 4 . 4 1 ( 2H , d, J=5 . 4Hz ) , 
4.94(lH,br s), 7.28-7.37 (lH,m) , 7 . 44 (1H, t , J=7 . 3Hz) , 7.50- 
7.60(2H,m), 7 . 68 (2H, d, J=8 . 3Hz) , 8 . 10-8 . 23 (2H, m) . 
[Referential Example 189] Ethyl 2 , 5-dihydro-5-oxo-3- 
(pyridin-4-yl) -1, 2, 4-triazine-6-carboxylate 

In ethanol (20 ml), 4-pyridinecarboxyamidrazone (1.48 
g) was dissolved. To the resulting solution, diethyl 
ketomalonate (1.65 ml) was added dropwise at room 
temperature, followed by stirring for 13 hours. After 
heating under reflux for 4 hours, the reaction mixture was 
cooled. Yellow crystals thus precipitated were collected 
by filtration and dried, whereby the title compound (1.50 
g, 56%) was obtained. 

1 H-NMR (DMSO-de) 8: 1 . 31 ( 3H , t , J=7 . 3Hz ) , 4 . 36 (2H, q, J=7 . 3Hz) , 

7. 98 (2H,d, J=6.3Hz) , 8 . 86 (2H, d, J=6 . 3Hz) . 

MS (FAB) m/z: 247 (M+H) + . 

Elementary analysis for C11H10N4O3 • 0 . 2H 2 0 

Calculated: C, 52.88; H, 4.20; N, 22.43. 

Found: C, 52.78; H, 4.36; N, 22.66. 

[Referential Example 190] 2 , 5-Dihydro-5-oxo-3- (pyridin-4 - 
yl) -1, 2, 4-triazine-6-carboxylic acid 

In the same manner as in Referential Example 11, the 
title compound was obtained. 
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1 H-NMR (DMSO-d 6 (containing a small amount of 
trif luoroacetic acid) ) 6: 8 . 31 (2H, d, J=6. 4Hz) , 
8 . 86 (2H, d, J=6. 4Hz) . 
MS (FAB) m/z: 218 (M+H) + . 
5 Elementary analysis for C9H6N4O3 • 0 . 2H 2 0 

Calculated: C, 48.74; H, 2.91; N, 25.26. 
Found: C, 48.58; H, 2.87; N, 25.21. 

[Referential Example 191] 2 , 6-Bis (methoxycarbonylmethyl ) - 
1, 4-dibenzylpiperazine 

10 In a shield tube, bis ( 3-methoxycarbonyl-2- 

propylenyDbenzylamine (104 mg) and benzylamine (60.0 pi) 
were dissolved in methanol (5. ml). After the tube was 
hermetically sealed, the resulting solution was stirred 
under heat at an external temperature of about 100 to 110 °C 

15 for 63 hours. The solvent was then distilled off under 

reduced pressure. The residue was purified by 
chromatography on a silica gel column (n-hexane : ethyl 
acetate = 3:1), whereby the title compound (123 mg, 88%) 
was obtained as a yellow oil. 

20 1 H-NMR (CDCI3) 8: 2.25-2. 60 (8H, each m) , 3 . 15-3 . 8 5 ( 12H, m) , 

7.15-7.30(10H,m) . 
MS (FAB) m/z: 411 (M+H) + . 
[Referential Example 192] cis-2,6- 

Bis (methoxycarbonylmethyl ) -4- [ ( 6-chloronaphthalen-2- 
25 yl) sulfonyl] piperazine 
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trans-2, 6-Bis (methoxycarbonylmethyl ) -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine 

In methanol (70 ml) and hydrochloric acid (570 pi), 
2, 6-bis (methoxycarbonylmethyl) -1, 4-dibenzylpiperazine (1. 33 
g) was dissolved. To the resulting solution, palladium 
hydroxide (149 mg) was added, followed by catalytic 
hydrogenation at room temperature for 4 hours. After the 
removal of the catalyst by filtration, the residue was 
distilled under reduced pressure to remove the solvent. 
Dichloromethane (70 ml) and N, N-diisopropylethylamine (2.70 
ml) were added to the resulting residue to dissolve the 
latter in the former, followed by the addition of (6- 
chloronaphthalen-2-yl) sulfonyl chloride (495 mg) . The 
mixture was stirred for 3 hours under stirring. To the 
reaction mixture, ( 6-chloronaphthalen-2-yl ) sulf onyl 
chloride (200 mg) and N, N-diisopropylethylamine (180 pi) 
were added. The resulting mixture was stirred for 12.5 
hours, while gradually heated to room temperature from an 
external temperature of about 0°C. Since the reaction was 
not completed, ( 6-chloronaphthalen-2-yl ) sulf onyl chloride 
(101 mg) and N, N-diisopropylethylamine (90 pi) were added 
further and the mixture was stirred for 4.5 hours while 
heated gradually to room temperature from an external 
temperature of about 0°C. The residue obtained by 
distilling off the solvent under reduced pressure was 
purified by chromatography on a silica gel column (5% 
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methanol - dichloromethane, n-hexane : ethyl acetate = 
1:2), whereby the title compounds, cis-form (226 mg, 15%) 
and trans-form (1.07 g, 73%), were obtained, respectively, 
as pale yellow amorphous powder. 

cis-2, 6-Bis (methoxycarbonylmethyl) -4- [ ( 6-chloronaphthalen- 
2-yl) sulfonyl] piperazine 

1 H-NMR (CDCI3) 8: 2. 00-2. 10 (2H,m) , 2 . 20-2 . 30 ( 2H , m) , 2.35- 
2.45(2H,m), 2.85(lH,br), 3 . 20-3 . 30 (2H, m) , 3.69(6H,s), 3.70- 
3.80(2H,m), 7 . 50-7 . 60 ( 1H , m) , 7 . 70-7 . 80 ( 1H, m) , 7.85- 
7 . 95 (3H,m) , 8.30 (1H, s) . 

trans-2, 6-Bis (methoxycarbonylmethyl) -4- [ (6- 
chloronaphthalen-2-yl ) sulfonyl ] piperazine 

X H-NMR (CDCI3) 8: 2.40-2. 60 (5H,m) , 2 . 80-2 . 90 ( 2H , m) , 3.10- 
3.20(2H,m), 3 . 4 5-3 . 55 (2H, m) , 3.69(6H,s), 7 . 50-7 . 60 ( 1H , m) , 
7.70-7.80(lH,m) , 7 . 8 5-7 . 95 ( 3H, m) , 8.29(lH,s). 
MS (FAB) m/z: 455 [(M+H) + , CI 35 ], 457 [(M+H) + , CI 37 ]. 
[Referential Example 193] trans-2, 6- 

Bis (methoxycarbonylmethyl ) -1- ( 4-bromobenzoyl ) -4- [ (6- 
chloronaphthalen-2-yl) sulfonyl ] piperazine 

In dichloromethane (8 ml), the trans-2, 6- 
bis (methoxycarbonylmethyl) -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl]piperazine (79.7 mg) was dissolved. Under ice 
cooling, N, N-diisopropylethylamine (68.0 pi) and a solution 
of 4-bromobenzoyl chloride (51.0 mg) in dichloromethane (2 
ml) were added to the resulting solution, followed by 
stirring at room temperature for 5.5 hours. Water was 
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added to the reaction mixture to separate the organic 
layer. The organic layer was washed with saturate aqueous 
NaCl solution, dried over anhydrous sodium sulfate and 
distilled under reduced pressure to remove the solvent. 
5 The residue was purified by chromatography on a silica gel 

column (n-hexane : ethyl acetate=l : 1 ) , whereby the title 
compound (113 mg, 98%) was obtained as pale yellow 
amorphous powder. 

1 H-NMR (CDC1 3 ) 6: 2 . 8 0-2 . 90 ( 4H, m) , 3 . 20-3 . 4 0 ( 4H, m) , 
10 3.63(6H,s), 4 .20-4 . 30 (2H,m) , 7 . 23 (2H, d, J=8 . 3Hz ) , 

7 . 50 (2H, d, J=8 .3Hz) , 7 . 55-7 . 65 ( 1H , m) , 7 . 7 0-7 . 8 0 ( 1H , m) , 7.90- 
7.95(3H,m), 8.30(lH,s). 

MS (FAB) m/z: 637 [(M+H) + , Br 79 , CI 35 ], 639 [(M+H) + , Br 79 , 

CI 37 and Br 81 , CI 35 ], 641 [(M+H) + , Br 81 , CI 37 ]. 
15 [Referential Example 194] cis-2,6- 

Bis (methoxycarbonylmethyl ) -1- ( 4-bromobenzoyl ) -4- [ ( 6- 

chloronaphthalen-2-yl) sulf onyl] piperazine 

In the same manner as in Referential Example 193, the 

title compound was obtained. 
20 1 H-NMR (CDC1 3 ) 8: 2 . 40-2 . 75 ( 4H, m) , 2 . 80-3 . 20 ( 2H, m) , 3.55- 

4.00(2H,m), 3.68(6H,s), 4 . 20-4 . 4 0 ( 1H, m) , 5 . 00-5 . 20 ( 1H, m) , 

7. 10-7. 15 (2H,m) , 7 . 4 5-7 . 55 ( 2H, m) , 7 . 55-7 . 65 ( 1H, m) , 7.70- 

7.80(lH,m), 7.90-7.95(3H,m) , 8.30(lH,s). 

MS (FAB) m/z: 637 [ (M+H ) *; . Br 79 , CI 35 ], 639 [(M+H)\ Br 79 , 
25 CI 37 and Br 81 , CI 35 ], 641 [(M+H) + , Br 81 , CI 37 ]. 
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[Referential Example 195] trans-2, 6-Bis (carbamoylmethyl) - 
1- (4-bromobenzoyl) -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl]piperazine 

In the same manner as in Example A-35, the title 
5 compound was obtained using trans-2, 6- 

bis (methoxycarbonylmethyl)-l- (4-bromobenzoyl) -4- [ ( 6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine as a starting 
material . 

X H-NMR (CDC1 3 ) 5: 2.5-2. 65 (2H,m) , 3 . 10-3 . 30 ( 4H, m) , 3.40- 
10 3.50(2H,m), 4 . 20-4 . 30 (2H, m) , 6 . 34 ( 2H, broad s ) , 6.59(2H,br 

s), 7.14 (2H,d, J=8.3Hz) , 7 . 31 (2H, d, J=8 . 3Hz) , 7.50- 
7.60(lH,m), 7.65-7.75 (lH,m) , 7 . 85-7 . 95 ( 3H, m) , 8.26{lH,s). 
[Referential Example 196] (2-Methylpyridin-4- 
yl) tributyltin 

15 Under an argon stream, diethyl ether (100 ml) was 

cooled to -7 0°C, followed by the dropwise addition of an n 
butyl lithium-hexane solution (1.52M, 14.5 ml). To the 
reaction mixture, a diethyl ether solution (100 ml) 
containing the free form of 4 -bromo-2-methylpyridine was 

20 added dropwise over 15 minutes, followed by the dropwise 
addition of a tetrahydrof uran solution (10 ml) containing 
tributyltin chloride (5.40 ml) slowly. After stirring at 
70°C for 30 minutes, the reaction mixture was heated to 
room temperature and stirring was conducted for 1.5 hours. 

25 Water and aqueous ammonia were added to the reaction 
mixture and the reaction mixture was separated using 
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diethyl ether. The organic layer was dried over anhydrous 
magnesium sulfate, the filtrate was concentrated and the 
residue was purified by chromatography on a silica gel 
column (hexane : ethyl acetate = 29:1 -> 19:1), whereby the 
title compound (3.63 g, colorless oil substance) was 
obtained . 

1 H-NMR (CDC1 3 ) 5: 0.89(9H,t, J=7.3Hz) , 0 . 99-1 . 17 ( 6H, m) , 
1.22-1. 41 (6H,m) , 1 . 50-1 . 65 ( 6H,m) , 2.52(3H,s), 7.05- 
7.21(lH,m), 7.22(lH,s), 7 . 34-8 . 4 0 ( 1H, m) . 
MS (FAB) m/z: 382[(M+H) + , Sn 118 ] , 384 [(M+H) + , Sn 120 ] . 
Preparation of the free form of 4-bromo-2-methylpyridine 

By using an aqueous solution of sodium bicarbonate and 
diethyl ether, 4-bromo-2-methyipyridine hydrochloride (4.17 
g) was separated. The organic layer was dried over 
anhydrous magnesium sulfate and concentrated. Benzene was 
added to the concentrate, followed by concentration again. 
The residue was dissolved in diethyl ether (100 ml) and the 
resulting solution was stored a diethyl ether solution. 
[Referential Example 197] ( 3-Fluoropyridin-4- 
yl) tributyltin 

Under an argon stream, a solution of diisopropylamine 
(7.03 ml) in tetrahydrof uran (100 ml) was cooled to an 
internal temperature of -20°C, followed by the dropwise 
addition of an n-butyl lithium-hexane solution (1.52M, 32.9 
ml). After stirring at 0°C for 1 hour, the reaction 
mixture was cooled to -70°C. A solution of 3-f luoropyridne 
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(4.3 ml) in tetrahydrof uran (25 ml) was added dropwise over 
30 minutes. The reaction mixture was stirred at -70°C for 
5 hours. A solution of tributyltin chloride (13.5 ml) in 
tetrahydrofuran (25 ml) was added dropwise slowly and the 

5 reaction mixture was stirred for 2.5 hours. The reaction 

mixture was heated to room temperature and then, separated 
using diethyl ether and water. The organic layer was dried 
over anhydrous magnesium sulfate, the filtrate was 
concentrated and purified by chromatography on a silica gel 

10 column (hexane : ethyl acetate = 19:1), whereby the title 

compound (colorless oil, 18.17 g) was obtained. 
a H-NMR (CDC1 3 ) 5 0.89 (9H, t, J=7.3Hz) , 1 . 06-1 . 27 ( 6H,m) , 1.28- 
l a 40(6H,m), 1.43-1.70 (6H,m) , 7 . 25-7 . 42 ( 1H, m) , 8.30- 
8 . 40 (2H,m) . 

15 MS ( FAB) m/z 386 [ (M+H)\ Sn 11B ] , 388 [(M+H) + , Sn 120 ] . 

In the same manner as in Referential Example 196, 
compounds shown in Referential Examples 198 to 199 were 
synthesized. 

[Referential Example 198] ( 2 , 6-Dimethylpyridin-4 - 
20 yl) tributyltin 

1 H-NMR (CDCI3) 5 0.89(9H, t, J=7.3Hz) , 0 . 95-1 . 15 ( 6H, m) , 1.26- 

1.38(6H,m), 1.43-1.65(6H,m) , 2.49(6H,s), 6 . 97 -7 . 07 ( 2H , m) . 

MS (FAB) m/z 396[(M+H) + , Sn 118 ] , 398 [(M+H) + , Sn 120 ] . 

[Referential Example 199] (2, 5-Dimethylpyridin-4- 
25 yl) tributyltin 
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1 H-NMR (CDCI3) 5 0.89(9H,t, J=7.3Hz) , 0 . 95-1 . 20 ( 6H, m) , 1.21- 
1.40(6H,m), 1.41-1. 65 (6H,m) , 2.30(3H,s), 2.48(3H,s), 
7.13(1H,S), 8.24(lH,s). 

MS (FAB) m/z 396[(M+H) + , Sn 118 ] , 398[(M+H) + , Sn 120 ] . 
[Referential Example 200] 2 , 3-Dimethylpyridine N-oxide 

In methylene chloride (200 ml) was dissolved 2,3- 
dimethylpyridine (9.50 g) and the resulting solution was 
cooled to 0°C. Metachloroperbenzoic acid (21.9 g) was 
added to the reaction mixture, followed by heating to room 
temperature. Stirring was conducted for 3 days. An 
aqueous solution of sodium sulfite was added and the 
resulting mixture was separated using methylene chloride 
(200 ml) . The organic layer was dried over anhydrous 
magnesium sulfate, the filtrate was concentrated and the 
concentrate was purified by chromatography on a silica gel 
column (5% methanol - methylene chloride) . Petroleum ether 
was added to the residue. Colorless powder so precipitated 
was collected by filtration, followed by drying, whereby 
the title compound (5.47 g) was obtained. 

1 H-NMR (CDCI3 ) 5 2.35(3H,s), 2.51(3H,s), 7 . 00-7 . 08 ( 2H , m) , 

8.17 (lH,d, J=6.3Hz) . 

MS (FAB) m/z 124 (M+H) + . 

[Referential Example 201] 2, 3-Dimethyl-4-nitropyridine N- 
oxide 
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In a mixed solvent of concentrated sulfuric acid (10 
ml) and fuming nitric aid (10 ml) was dissolved 2,3- 
dimethylpyridine N-oxide (3.73 g) at 0°C . The resulting 
solution was stirred at 75°C for 1.5 hours and at 100°C for 
15 minutes. The reaction mixture was charged in ice water, 
followed by neutralization with an aqueous solution of 
sodium hydroxide. The neutralized solution was separated 
using methylene chloride. The organic layer was dried over 
anhydrous magnesium sulfate and the filtrate was 
concentrated. Methylene chloride (1 ml) and diethyl ether 
(100 ml) were added to the residue. Pale yellow powder 
thus precipitated was collected by filtration and dried, 
whereby the title compound (3.31 g) was obtained. 
1 H-NMR (CDC1 3 ) 5 2.57(3H,s), 2.58(3H,s), 
7.71 (lH,d, J=7.3Hz) , 8.17 (lH,d, J=7.3Hz) . 
MS (FAB) m/z 169(M+H) + . 

[Referential Example 202] 4-Bromo-2 , 3-dimethylpyridine 

To 2, 3-Dimethyl-4-nitropyridine N-oxide (3.00 g) which 
had been cooled to 0°C, added was acetyl bromide (18.0 ml), 
followed by stirring at 50°C for 20 minutes and then at 
75°C for 15 minutes. The reaction mixture was charged in 
ice water and neutralized with an aqueous solution of 
ammonium carbonate. The neutralized solution was separated 
using methylene chloride. The organic layer was dried over 
anhydrous sodium sulfate and the filtrate was concentrated, 
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whereby a crudely purified product of 4-bromo-2,3- 
dimethylpyridine N-oxide was obtained. 

The resulting product was dissolved in chloroform (50 
ml), followed by cooling to 0°C. Phosphorus tribromide 
(5.16 ml) was added to the reaction mixture and the 
resulting mixture was stirred at room temperature for 30 
minutes. The reaction mixture was charged in ice water and 
neutralized with an aqueous solution of sodium bicarbonate. 
Methylene chloride was. added to separate the neutralized 
solution. The organic layer was dried over anhydrous 
sodium sulfate, the filtrate was concentrated and the 
concentrate was purified by chromatography on a silica gel 
column (hexane : ethyl acetate = 19:1), whereby the title 
compound (1.90 g, 57%, pale yellow oil) was obtained. 
1 H-NMR (CDC1 3 ) 8 2.40(3H,s), 2.59(3H,s), 
7.34 (lH,d, J=5.4Hz) , 8 . 09 (1H, d, J=5 . 4Hz) . 
MS (EI) m/z 185 (M + , Br 79 ), 187 (M + , Br 81 ). 
[Referential Example 203] ( 2 , 3-Dimethylpyridin-4 - 
yl) tributyltin 

In the same manner as in Referential Example 196, the 
title compound was obtained. 

1 H-NMR (CDCI3) 5 0.88(9H,t,J=7.3Hz), 1 . 01-1 . 18 ( 6H, m) , 1.27- 
1.37<6H,m), 1.41-1.61(6H,m), 2.31(3H,s), 2.50(3H,s), 7.07- 
7.20(lH,m), 8.19-8.24 (lH,m.) . 

MS (FAB) m/z 396[<M+H) + , Sn 118 ] , 398[(M+H) + , Sn 120 ] . 
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[Referential Example 204] 3 , 5-Dimethylpyridine N-oxide 

In the same manner as in Referential Example 200, the 
title compound was obtained. 

X H-NMR (CDC1 3 ) 5: 2.28{6H,s), 6.93(lH,s), 7.92(2H,s). 
MS (FAB) m/z: 124 (M+H) + . 

[Referential Example 205] 3 , 5-Dimethyl-4 -nitropyridine N— 
oxide 

In the same manner as in Referential Example 201, the 
title compound was obtained. 
X H-NMR (CDCI3) 6: 2.32 (6H,s), 7.99(2H,s). 
MS (FAB) m/z: 169 (M+H) + . 

[Referential Example 206] 4-Bromo-3 , 5-dimethylpyridine 

In the same manner as in Referential Example 2 02, the 

title compound was obtained. 

X H-NMR ( CDCI3) 5: 2.38(6H,s), 8.23(2H,s). 

MS (EI) m/z: 185 (M + , Br 79 ), 187 (M + , Br 81 ). 

In the same manner as in Referential Example 196, the 

compounds shown in Referential Examples 207 to 211 were 

synthesized. 

[Referential Example 207] (3, 5-Dimethylpyridin-4- 
yl) tributyltin 

X H-NMR (CDCI3) 8: 0 . 8 8 ( 9H , t , J=7 . 3Hz ) , 1 . 04-1 . 21 ( 6H, m) , 
1.28-1.37(6H,m), 1 . 4 1-1 . 59 ( 6H , m) , 2.34(6H,s), 8.13- 
8.18 (2H,m) . 

MS (FAB) m/z: 396 [<M+H) + , Sn 118 ] , 398[(M+H) + , Sn 120 ] . 
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[Referential Example 208] ( 6-Methylpyridin-2- 
yl) tributyltin 

1 H-NMR (CDCI3) 5: 0.88(9H,t, J=7.3Hz) , 1 . 01-1 . 18 ( 6H, m) , 

1.26- 1-37 (6H,m) . 1 . 4 3-1 . 63 ( 6H, m) , 2.54(3H,s), 

6.95 (lH,d, J=7.3Hz) , 7 . 18 ( 1H, d, J=7 . 3Hz) , 7 . 36 ( 1H, t , J=7 . 
MS (FAB) m/z: 382[<M+H) + , Sn 118 ] , 384[(M+H) + , Sn 120 ] . 
[Referential Example 209] ( 3-Methylpyridin-4 - 
yl) tributyltin 

a H-NMR (CDCI3) 8: 0.89(9H,t, J=7.3Hz) , 1 . 02-1 . 20 ( 6H, m) , 

1.27- 1. 37 (6H,m) , 1 . 42-1 . 62 ( 6H, m) , 2.35<3H,s), 7.22- 
7.34(lH,m), 8.28-8.38 (2H,m) . 

MS (FAB) m/z: 382 [(M+H) + , Sn 118 ] , 384 [(M+H)\ Sn 120 ] . 
[Referential Example 210] ( 5-Methylpyridin-2- 
yl) tributyltin 

1 H-NMR (CDCI3) 8: 0.88 (9H,t, J=7.3Hz) , 1 . 02-1 . 19 ( 6H, m) , 
1.27-1.37 (6H,m) , 1 . 4 3-1 . 61 ( 6H , m) , 2.29(3H,s), 7.27- 
7.33(2H,m) , 7.59(lH,s) . 

MS (FAB) m/z: 382 [(M+H) + , Sn 118 ] , 384[(M+H) + , Sn 120 ] . 
[Referential Example 211] ( 3-Methylpyridin-2- 
yl) tributyltin 

X H-NMR (CDCI3) 8: 0 . 87 ( 9H, t , J=7 . 3Hz) , 1 . 05-1 . 23 ( 6H, m) , 
1.27-1.38 (6H,m) , 1 . 4 6-1 . 60 ( 6H, m) , 2.36(3H,s), 
7.02(lH,dd, J=7.8 and 4.9Hz), 7 . 33 ( 1H, d, J=7 . 8Hz ) , 
8.54 (lH,d, J=4 . 9Hz) . 

MS (FAB) m/z: 382 [(M+H) + , Sn 118 ] , 384 [(M+H) + , Sn 120 ] . 
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[Referential Example 212] 1- [ ( 6-Chlorobenzo [b] thien-2- 
yl) sulf onyl]piperidin-4-one 

In N, N-dimethylf ormamide (10 ml) was suspended 
piperidin-4-one (monohydrochloric acid raonohydrate, 1.54 

5 g) , followed by the addition of diisopropylethylamine (3.48 

ml) and 6-chlorobenzo [b] thiophene-2-sulf onyl chloride (2.68 
g) . The resulting mixture was stirred at room temperature 
for 3 days. The reaction mixture was concentrated under 
reduced pressure. Ethyl acetate was then added to the 

10 residue, followed by washing with IN hydrochloric acid. 
After extraction, the organic layer was dried over 
anhydrous sodium sulfate and the solvent was distilled off 
under reduced pressure. The residue was purified by 
chromatography on a silica gel column (ethyl acetate : 

15 methylene chloride = 3:1), followed by washing with hexane, 
whereby the title compound (colorless prism crystals, 1.92 
g) was obtained. 

1 H-NMR (CDC1 3 ) 6: 2.59(4H,d, J=6.4Hz) , 3 . 55 ( 4H , d, J=6 . 4Hz ) , 
7.45 (lH,dd,J=8. 8, 2.0Hz) , 7.80-7.84 (2H,m) , 
20 7 .87 (lH,d, J=2.0Hz) . 

MS (FAB) m/z: 330 [(M+H) + , Cl 35 ] , 332 [(M+H) + , Cl 37 ]. 
[Referential Example 213] 4- ( 4-Bromobenzylidene) -1- [ ( 6- 
chlorobenzo[b] thien-2-yl) sulf onyl] piperidine 

In a mixed solvent of tetrahydrof uran (10 ml) and. 
25 ethanol (10 ml) was dissolved 4-bromobenzyl 

triphenylphosphonium bromide (512 mg) . The resulting 
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solution was cooled to 0°C, followed by the successive 
addition of sodium hydride (60% in oil, 40 mg) and l-[(6- 
chlorobenzo[b]thien-2-yl) sulfonyl] piperidin-4-one (297 mg) . 
The resulting mixture was stirred at room temperature for 
16 hours and at 50°C for 9 hours. Saturated aqueous NaCl 
solution and ethyl acetate were added to the reaction 
mixture to separate the same. The resulting organic layer 
was dried over anhydrous magnesium sulfate, the filtrate 
was concentrated and the residue was purified by 
chromatography on a silica gel column (hexane : ethyl 
acetate = 4:1), whereby the title compound (colorless 
powder, 133 mg) was obtained. 

1 H-NMR (CDC1 3 ) 5: 2.48 (2H,d, J=5.9Hz) , 2 . 57 ( 2H, d, J=5 . 9Hz ) , 
3.16(2H,d, J=5.9Hz) , 3 . 28 (2H, d, J=5 . 9Hz) , 6.25(lH,s), 
6. 97 (2H,d, J=8.3Hz) , 7 . 4 0-7 . 4 5 ( 3H, m) , 7.73(lH,s), 
7.79 (lH/d, J=8.5Hz) , 7.8 4 ( 1H, d, J=l . 2Hz ) . 
[Referential Example 214] 6-Bromobenzo [b] thiophene 

To quinoline (45 ml) were added 6-bromobenzothiophene- 
2-carboxylic acid (14 g) and copper powder (874 mg), 
followed by stirring under heat at an oil temperature of 
220°C for 2 hours. After the reaction mixture was allowed 
to cool down, ether was added and the copper powder was 
filtered off. The filtrate was washed with a IN aqueous 
solution of hydrochloric acid, then with a IN aqueous 
solution of sodium hydroxide and finally with saturated 
aqueous NaCl solution, followed by drying over anhydrous 
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sodium sulfate. The solvent was then distilled off under 
reduced pressure. The residue was purified by 
chromatography on a silica gel column (hexane), whereby the 
title compound (5.56 g) was obtained as a pale yellow 
solid. In addition, the raw material (3.15 g) was 
recovered. 

1 H-NMR (CDC1 3 ) 6: 7.29(lH,d,J=5.4Hz), 7 . 42 ( 1H, d, J=5 . 4Hz) , 
7.46<lH,dd,J«8.3,1.5Hz) , 7 . 67 ( 1H, d, J=8 . 3Hz ) , 
8.01(lH,d, J=1.5Hz) . 

MS (EI) m/z: 214 (M + , 81 Br) , 212 (M + , 79 Br) . 

[Referential Example 215] 6- 

Trimethylsilylethynylbenzo [b] thiophene 

, . . 1 t c -rni \ Hi <;sn1 ve?d 6- 

In tetranyaruiuj.au VJ .^ , 

bromobenzo[b] thiophene (2.13 g) , followed by the addition 

of triphenylphosphine (787 mg) , triethylamine (40 ml), N , N- 

dimethylformamide (15 ml), trimethylsilylacetylene (1.47 g) 

and palladium acetate (225 mg) . The resulting mixture was 

refluxed for 5 hours. After the reaction mixture was 

allowed to cool down, it was diluted with methylene 

chloride (150 ml). The diluted mixture was washed with 

water (twice) and saturated aqueous NaCl solution, dried 

over anhydrous sodium sulfate and distilled under reduced 

pressure to remove the solvent. The residue was purified 

by chromatography on a silica gel column (only hexane)., 

whereby the title compound (1.38 g) was obtained. 
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1 H-NMR (CDCI3) 5: 0.27(9H,s), 7 . 30 ( 1H, d, J=5 . 7Hz ) , 
7.44(lH,dd, J=8.3,1.0Hz), 7 . 49 (1H, d, J=5 . 7Hz) , 
7.73(lH / d,J=8.3Hz) , 8.00(lH,s). 
MS (EI) m/z: 230 M + . 
[Referential Example 216] 6- 

Trimethylsilylethynylbenzo [b] thiophene-2-sulf onyl chloride 

In anhydrous diethyl ether (10 ml) was dissolved 6- 

trimethylsilylethynylbenzofb]thiophene (408 mg) . After the 

resulting solution was cooled to -78°C, tert-butyl lithium 

(a 1.54 mole pentane solution, 1.15 ml) was added dropwise. 

The reaction mixture was heated to 0°C over 30 minutes, 

followed by stirring for 1 hour. The reaction mixture was 

. . _ no°r~ -t-v,^ a c;ni fnrdioxide aas was 
coolea again uu -/u ^ - 

introduced thereinto. After heating to room temperature 
over 1 hour, the mixture was stirred for 1 hour. The 
unreacted portion of sulf urdioxide gas which had been 
dissolved in the reaction mixture was volatilized 
sufficiently. The solvent was then distilled off under 
reduced pressure. Hexane (20 ml) was added to the residue. 
An insoluble precipitate was collected by filtration and 
washed with hexane. The precipitate was then dissolved in 
methylene chloride (10 ml). After cooling to 0°C, N- 
chlorosuccinic imide (248 mg) was added and the resulting 
mixture was stirred for 30 minutes and after heating to 
room temperature, stirred for further 1 hour. 
Water was added to the reaction mixture to separate 
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it into layers. The water layer was extracted with 
methylene chloride (5 times each with a 10 ml portion). 
The organic layers were combined, washed with saturated 
aqueous NaCl solution, dried over anhydrous sodium sulfate 
and distilled under reduced pressure to remove the solvent, 
whereby the title compound (498 mg) was obtained as a pale 
yellow solid. 

1 H-NMR (CDC1 3 ) 5: 0.28(9H,s), 7 . 58 ( 1H, dd, J=8 . 3 , 1 . 5Hz ) , 
7.89 (lH,d,J=8. 3Hz) , 8.02(lH,s), 8..10(lH,s). 
MS (EI) m/z: 328 M + . 
[Referential Example 217] l-[(6- 

Trimethylsilylethynylbenzo [b] thien-2-yl) sulfonyl-3] - (N- 

methyi carbamoyl ) piperazme 

In methanol (15 ml) was dissolved 1, 4 -dibenzyl-2- (N- 

methylcarbamoyDpiperazine (437 mg) . Palladium hydroxide 
(22 mg) and concentrated hydrochloric acid (0.22 ml) were 

then added to the resulting solution. A hydrogen gas was 
introduced (1 atmospheric pressure) into the resulting 
mixture, followed by stirring at room temperature for 1 
hour. After the addition of triethylamine (0.9 ml), 
palladium was filtered off and the solvent was distilled 
off under reduced pressure. The residue was dissolved in 
methylene chloride. Triethylamine (0.5 ml) was added to 
the resulting mixture, followed by the addition of 6- 
trimethylsilylethynylbenzo [b] thiophene-2-sulf onyl chloride 
(399 mg) under ice cooling. After the temperature was 
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allowed to rise back to room temperature, stirring was 
conducted for 20 hours. The reaction mixture was washed 
(twice) with a saturated aqueous solution of sodium 
bicarbonate, dried over anhydrous sodium sulfate and 
distilled under reduced pressure to remove the solvent. 
The residue was purified by chromatography on a silica gel 
column (methanol : methylene chloride = 1:19), whereby the 
title compound (462 mg) was obtained as a pale yellow 
solid. 

l H-NMR (CDC1 3 ) 5: 0.28(9H,s), 1.52(lH,br s), 2.57- 
2.66(2H,m), 2.80, 2.79(total 3H,each s) , 
2.97 (lH,dt,J=3. 3,11.5Hz) , 3. 09 (lH,dt, J-13.2, 3.1Hz) , 
. c ,,, u ^ ,t= q R.?.4H7l. 3.59(lH,dd, J=ll. 7, 0.98Hz) , 
3.92(lH,dd, J=11.7,2.4Hz) , 6 . 56-6 . 57 ( 1H, m) , 

7.52(lH,dd,J=8.3,0.98Hz), 7.77(lH,s), 7 . 82 (1H, d, J=8 . 3Hz) , 
7 . 97 (1H, s) . 

MS (FAB) m/z: 436 (M+H) + . 

[Referential Example 218] 1- ( tert-Butoxycarbonyl ) -4- [ ( 5- 
bromopyridin-2-yl)carbonyl]piperazine 

in the same manner as in Referential Example 3, the 
title compound was obtained. 

l H-NMR (CDCI3) 6: 1.47(9H,s), 3 . 35-3 . 37 (2H,m) , 3.45- 
3.48(2H,m), 3 . 54-3 . 57 (2H, m) , 3 . 77-3 . 79 ( 2H, m) , 8.87(2H,s). 
MS (FAB) m/z: 373 [ (M+H) + > 81 Br ] , 371 [<M+H) + , 79 Br].. 



477 



[Referential Example 219] 1- (tert-Butoxycarbonyl ) -4- [ [ 5- 
(4-pyridyl) pyrimidin-2-yl] carbonyl] piperazine 

To a mixed solvent of dimethoxyethane (60 ml) and 
methanol (120 ml) were added 1- (tert-butoxycarbonyl ) -4- [ ( 5- 
bromopyrimidin-2-yl)carbonyl] P iperazine (2.97 g) , (pyridin- 
4-yl)boronic acid (1.48 g) , cesium fluoride (4.25 g) and 
tetrakis(triphenylphosphine) palladium (924 mg) . After 
purging with argon, the reaction mixture was refluxed for 
19 hours. The solvent was then distilled off under reduced 
pressure. The residue was purified by moderate-pressure 
chromatography on a silica gel column (size D, methanol : 
methylene chloride =1:9), whereby the title compound (1.31 
g) was obtained as a colorless solid. 

iR-NMR (CDCI3) 5: 1.48(9H,s), 3 . 4 0-3 . 4 4 (2H, m) , 3.48- 
3.52(2H,m), 3 . 59 (2H, t , J=5 . 4Hz) , 3 . 84 (2H, t, J=5 . 4Hz) , 
7.54 (2H,dd,J=4. 4, 2.0Hz), 8 . 81 ( 2H , dd, J-4 . 4 , 2 . 0Hz ) , 
9. 07 (2H, s) . 
MS (FAB) m/z: 369 M + . 

[Referential Example 220] 1- [ ( 5-Chloro-l- 
phenylsulfonylindol-2-yl)sulfonyl]-3- 
(methoxycarbonylmethyl ) piperazine 

To an ethanol solution (50 ml) of 1- (tert- 
butoxycarbonyl) -3- (3-methoxycarbonylmethyl) piperazine (5.03 
g) was added a saturated solution of hydrochloride in 
ethanol (20 ml), followed by stirring for 30 minutes. 
After the solvent was distilled off under reduced pressure, 
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the residue was dissolved in methylene chloride to obtain a 
methylene chloride solution (200 ml). At room temperature, 
5-chloro-l-phenylsul£onylindole-2-sulfonyl chloride (7.64 
„ and triethylamine (9.5 ml) were added to the resulting 
solution, followed by stirring at room temperature for 4 
hours . Distilled water and methylene chloride were added 
and the water layer was extracted three times. The organic 
layers were combined, dried over anhydrous sodium sulfate 
and distilled under reduced pressure to remove the solvent. 
The residue so obtained was subjected to chromatography on 
a silica gel column (methanol : methylene chloride = 1:50), 
whereby the title compound (4.97 g) was obtained as a 
colorless oil. 

MS (FAB) m/z: 512 [( M + H,*, Cl»] , 514 [ (M+H) *, Cl»] . 

l H-NMR (CDC13, 8: 2 . 15-2 . 30 ,1H, br) , 2 . 34-2 . 49 <2H,m, , 2.72- 
2.76(lH,m>, 2.90-3.22,3H,m>, 3 . 17-3 . 25 (lH,m, , 3.67<3H,s), 
3.71-3.77,2H,m), 7 . 39-7 . 47 (4H, m) , 7 . 52-7 . 58 (2H,m) , 
8.02<2H,d,J=7.8Hz), 8 . 23 (1H, d, J-9 . 3Hz) . 

tReferential Example 221] 1- (tert-Butoxycarbonyl) -4- [ (5- 
chloro-l-phenylsulf onylindol-2-yl) sulfonyl] -2- 
(methoxycarbonylmethyl)piperazine 

To an ethanol solution (250 ml) of 1- ( (5-chloro-l- 
phenylsulfonylindol-2-yl) sulfonyl] -3- 

(m ethoxycarbonylmethyl)piperazine (2.00 g) was added di- 
tert-butyl dicarbonate (3.91 g) at room temperature, 
followed by stirring for 17 hours. The reaction mixture 
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was concentrated under reduced pressure and diethyl ether 
was added to the concentrate. The crystals thus 
precipitated were collected by filtration, washed with 
diethyl ether and dried under reduced pressure, whereby the 
title compound (2.01 g) was obtained as colorless crystals. 
MS (FAB) m/z: 612 [(M + H) + , CI 35 ], 614 [(M+H)*, CI 37 ]- 
1 H-NMR (CDCls) 5: 1.45<9H,s), 2 . 4 5-2 . 54 ( 1H, m) , 2.74- 
2.86(lH,m), 2.92-3.03(lH,m), 3 . 07-3 . 27 ( 1H, m) , 3.37(3H,s), 
3.67-3.77(2H,m), 3 . 94-4 . 06 (2H, m) , 4 . 52-4 . 67 ( 1H, m) , 7.38- 
7.49(4H,m), 7 . 57-7 . 60 (2H, m) , 8 . 03 (2H, d, J=6 . 8Hz) , 
8.23(lH,d, J=9.3Hz) . 

[Referential Example 222] 1- (tert-Butoxycarbonyl) -4- [ ( 5- 
chloroindol-2-yl) suifonyi] -2- [ [ (morphclin-4- 
yl) ] C arbonyl]methyl]piperazine 

To a 1,4-dioxane solution (100 ml) of l-(tert- 
butoxycarbonyl)-4-[(5-chloro-l- P henylsulfonylindol-2- 
yl) suifonyi] -2- (methoxycarbonylmethyl) piperazine (1.0 g) 
was added a IN aqueous solution (4.9 ml) of sodium 
hydroxide at room temperature. The resulting mixture was 
heated to 80°C and stirred for 6 hours. Under ice cooling, 
a saturated aqueous solution of ammonium chloride was added 
to neutralize the reaction mixture, followed by addition of 
distilled water. The water layer was extracted four times 
with methylene chloride . The organic layers were combined, 
dried over anhydrous sodium sulfate, and distilled under 
reduced pressure to remove the solvent. The residue was 
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dissolved in methylene chloride to obtain a methylene 
chloride solution (150 ml). To the resulting solution were 
added 1-hydroxybenzotriazole (0.24 g) , l-(3- 
dimethylaminopropyl ) -3-ethyl.carbodiimide hydrochloride 
(0.41 g), morpholine (0.16 g) and N-methylmorpholine (0.41 
g), followed by stirring at room temperature for 12 hours. 
Distilled water was added to the reaction mixtrue. The 
water layer was extracted three times with methylene 
chloride. The organic layers were combined, washed four 
times with distilled water, dried over anhydrous sodium 
sulfate and distilled under reduced pressure to remove the 
solvent. The resulting residue was subjected to 
chromatography on a silica gel column (methanol : methylene 
chloride 1:50), whereby the title compound (0.71 g) was 
obtained as a colorless solid. 

1 H— NMR (MHz , CDC1 3 ) 5: 1.41(9H,s), 2.23-2.30 <3H,m) , 3.34- 
3.84(12H,m), 3 . 91-4 . 12 ( 1H , m) , 4 . 4 9-4 . 64 ( 1H, m) , 6.98<lH,s), 
7.27-7.33(lH,m), 7 . 37 ( 1H, d, J=8 . 8Hz ) , 7.66(lH,s). 
MS (FAB) m/z: 527 [(M+H) + , CI 35 ], 529 [(M+H) + , CI 37 ]. 
[Referential Example 223] 1- ( tert-Butoxycarbonyl) -2- 
(carbamoylmethyl)-[(5-chloroindol-2-yl)sulfonyl]piperazine 

To a 1,4-dioxane solution (100 ml) of 1- (tert- 
butoxycarbonyl)-4-[ ( 5-chloro-l-phenylsulf onylindol-2- 
yl)sulfonyl]-2-(methoxycarbonylmethyl)piperazine (800 mg) 
was added a IN aqueous solution of sodium hydroxide (3.9 
ml) at room temperature. The resulting mixture was heated 



481 



to 80-C and stirred for 13 hours. Under ice cooling, a 
saturated aqueous solution of anmonium chloride was added 
to neutralize the reaction mixture, followed by the 
addition of distilled water and methylene chloride. The 
water layer was extracted 4 times with methylene chloride. 
The organic layers were combined, dried over anhydrous 
sodium sulfate and distilled under reduced pressure to 
remove the solvent. The residue was dried overnight under 
reduced pressure and then, an N,N' -dimethylf ormamide 
solution (50 ml) was obtained. At room temperature, di- 
tert-butyl dicarbonate (856 mg, 3.92 mmol) , pyridine (259 
mg) and ammonium bicarbonate (233 mg) were added to the 
resulting solution, followed by stirring at room 
temperature for 15 hours. The reaction mixture was 
distilled under reduced pressure to remove the solvent and 
the residue was dissolved in methylene chloride. Hexane 
and diethyl ether were added to solidify the resulting 
solution. The resulting solid was collected by filtration, 
washed with hexane and dried under reduced pressure, 
whereby the title compound (502 mg) was obtained as a 
colorless solid. 

MS (FAB) m/z: 457 [ (M+H) + , Cl-J. 459 l(M + H)*, Cl"] . 
•H-NMR (MHz , CDCI3) 8: 0.88 (IH.t, J-6.4H.) , 1.24-1. 33 (1H,») . 
1.35-1.44(lH,m>, 1.46(9H,s), 2 . 32-2 . 59 (2H,m) , 2.88- 
3.18(2H,m), 3.69-3.88(lH,m>, 3 . 91-4 . 16 (IH.m) , 4.35- 
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4.82<lH,m). 5.91-6.60(1H.»). 6.97(lH,s), 7 . 26-7 . 29 (1H. m, , 
7.41(lH,d, J=8.8Hz) , 7.66(lH,s). 

[Referential Example 224, 1. 4 -Dibenzyl-2-etnenylpiperazine 

After a solution of 1, 4-dibenzyl-2- 
(ethoxycarbonyl)piperazine (6.76 g) in methylene chloride 
<250 ml) was cooled to -78°C, diisobutylaluminum hydride (a 
1.0 mol/1 hexane solution, 39.90 ml) was added dropwise and 
the mixture was stirred at -78 °C for 2 hours. A saturated 
aqueous solution of ammonium chloride and methylene 
chloride were added to the reaction mixture. The water 
iayer was extracted three times. The organic layers were 
combined, washed with distilled water and dried over 

. . _ „_j;„™ „,ifate. The residue obtained by 
annyoroua . 

distilling off the solvent under reduced pressure was 
provided for the subsequent reaction without purification. 
After cooling a tetrahydrof uran solution (150 ml) of 
methyltriphenylphosphonium iodide (8.07 g) to -78°C, n- 
butyl lithium (a 1.52 mole hexane solution, 13.14 ml) was 
added dropwise and the mixture was stirred at -78 °C for 2 
hours. A solution of the residue, which residue had been 
obtained above, in tetrahydrof uran was then added. The 
reaction mixture was heated from -78'C to 0°C while 
stirring for 4 hours and then, a saturated aqueous solution 
of ammonium chloride was added to terminate the reaction. 
Diethyl ether was added and the water layer was extracted 
three times. The organic layers were combined, washed with 
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saturated aqueous NaCl solution and dried over anhydrous 
ma gnesium sulfate. The residue obtained by distilling off 
the solvent under reduced pressure was subjected to 

h , on a silica gel column (methanol : methylene 
chromatography on a silica ge 

chloride - 1:50), whereby the title compound (3.22 g) was 
obtained as a pale yellow oil. 
MS (EI) m/z: 292 M*. 

„ (CDCI3) 8: 2.07-2.22«3H,m,, 2 . 62-2 . 76 ( 3H, m, , 2.89- 
2 97<lH,m). 3.07(lH,d,J-13.2Hz). 3. 43-3 . 56 , 2H,m> , 
4.04<lH,d,u=13.2Hz>, 5 . 15-5 . 32 , 2H, m, , 5 . 77-5 . 88 (1H. m) , 

7.20-7.33(10H,m) . 

. , „ 1= 95m 2-Ethylpiperazine hydrochloride 
[Referential Example 225] 2 ttnyip f 

. . , hvrlrnchloric acid (6 

At room temperature, — - 

m l> and palladium hydroxide (1.1 g) »«e added to 
solution (600 ml) of ! , 4-dibenzyl-2-ethenylpiperazine (10.9 
g> i» ethanol, followed by stirring for 12 hours under a 
hy drogen gas stream of 1 atmospheric pressure. The 
catalyst was filtered off and the solvent was distilled off 
under reduced pressure. The resulting residue was 
solidified using methylene chloride - diethyl ether, 
followed by washing with diethyl ether. The resulting 
solid was dried under reduced pressure, whereby the title 
compound (6.516 g) was obtained as a brown solid. 
MS (EI) m/z: 114 M*. 
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1 H-NMR (DMSO-d 6 ) 6: 0 . 95 ( 3H, t , J=7 . 8Hz) , 1 . 56-1 . 7 9 ( 2H, m) , 
2.95-3.07(lH / m), 3. 15-3 . 54 (6H,m) , 9.75(4H,br). 
[Referential Example 226] 1- [ (5-Chloro-l- 
phenylsulfonylindol-2-yl)sulfonyl]-3-(ethyl)pi P erazine 

To a methylene chloride solution (700 ml) of 2- 

ethylpiperazine hydrochloride (5.00 g) were added 5-chloro- 

l-phenylsulfonylindol-2-sulfonyl chloride (7.14 g) and 

triethylamine (11.16 ml) and the resulting mixture was 

stirred at room temperature for 3 hours. Distilled water 

and methylene chloride were added and the water layer was 

extracted three times. The organic layers were combined, 

dried over anhydrous sodium sulfate and distilled under 

, ^omrwp the solvent. The residue was 

reduced f - 1 - ° ° " - 1 - ^ "~ " ~ ~ 

purified by chromatography on a silica gel column 
(methanol : methylene chloride = 1:100), whereby the title 
compound (5.86 g) was obtained as a pale yellow oil. 
MS (EI) m/z: 468 (M + , CI 35 ), 470 (M + , CI 37 ). 
1 H-NMR (CDCla) 5: 0 . 94 ( 3H, t , J=7 . 8Hz) , 1 . 33-1 . 4 6 (2H, m) , 
2.53-2.62(lH,m), 2 . 5 6-2 . 7 4 ( 1H, m) , 2 . 87 -3 . 07 ( 3H , m) , 3.75- 
3.83(2H,m), 7.38(lH,s), 7 . 40-7 . 47 (3H,m) , 7 . 53-7 . 57 ( 2H, m) , 
8. 00-8.05 (2H,m) , 8 . 22 ( 1H , d, J=8 . 8Hz ) . 

[Referential Example 227] 1- [ ( 5-Chloroindol-2- 

yl) sulfonyl] -3- (ethyl ) piperazine 

A IN aqueous solution (16 ml) of sodium hydroxide was 

added to a 1,4-dioxane solution (200 ml) of 1- [ ( 5-chloro-l- 

phenylsulfonylindol-2-yl) sulfonyl] -3- (ethyl) piperazine 
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( 3.78 g) and the resulting mixture was stirred at 80°C for 
11.5 hours. A saturated aqueous solution of ammonium 
chloride was added to the reaction mixture. Distilled 
water and ethyl acetate were then added and the water layer 
was extracted three time. The organic layers were 
combined, dried over anhydrous magnesium sulfate and 
distilled under reduced pressure to remove the solvent. 
The residue was subjected to chromatography on a silica gel 
column (methanol : methylene chloride = 1:100), followed by 
crystallization from tetrahydrof uran - diethyl ether, 
whereby the title compound (2.54 g) was obtained as needle 
crystals. 

™, , *. n oonH.t. J=7.8Hz) , 1.25-1. 42(2H,m) , 
A H-NMR (MHZ/ <~u^-L 3 / .-x~~, 

2.09(lH,t,J=1.3Hz), 2. 47(lH f dt,J-2. 9,11.2Hz), 2.63- 
2.72(lH,m), 2.92(lH,dt,J-2.9,17.2Hz>, 3 . 00-3 . 07 ( 1H , m) , 
3.60-3.70(2H,m), 6.95(lH,s), 7 . 30 ( 1H, dd, J=8 . 8 , 1 . 9Hz ) , 
7.37(lH,d,J=8.8Hz), 7 . 67 ( 1H , d, J=l . 9Hz ) , 8.98(lH,br). 
[Referential Example 228] 1- [ ( 5-Bromo P yrimidin-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl) sulfonyl] -2- 
ethylpiperazine 

To an N,N-dimethylformamide solution (200 ml) of 1- 
[( 5-chloroindol-2-yl)sulfonyll-3-(ethyl)piperazine (2.54 g) 
were added benzotriazol-l-yl-oxo-tris- P yrrolidino- 
phosphonium hexaf luorophosphite (4.84 g), 5- 
bromopyrimidine-2-carboxylic acid (1.83 g) and 
triethylamine (1.40 ml). The resulting mixture was stirred 
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at room temperature for 12 hours. Distilled water was 
added and the water layer was extracted three times with 
ethyl acetate. The organic layers were combined, washed 
three times with distilled water, dried over anhydrous 
magnesium sulfate and distilled under reduced pressure to 
remove the solvent. The residue was subjected to 
chromatography on a silica gel column (methanol : methylene 
chloride = 1:100), followed by crystallization from 
methylene chloride and washing with diethyl ether, whereby 
the title compound (3.18 g) was obtained as a colorless 
solid. 

MS (FAB) m/z=512 (M + ) , 514 [ ( M+2) + ], 516 [(M+4) + ]. 
-. _ _ ^r^-i.\ x. n a-3 M . 5H. t. J=7 . 3Hz) , 

"H-N1Y1K \,L"in±, ~. - 

1.03(1.5H,t,J=7.3Hz), 1 . 7 4-2 . 02 ( 2H, m) , 2 . 4 8-2 . 7 0 ( 2H , m) , 
3.16-3.25(0.5H,m), 3 . 4 0-3 . 53 ( 1H, m) , 3 . 58 (0 . 5H,m) , 
3.67(lH,t,J=H.0Hz), 3.79-3. 92 (lH,m), 4 . 65-4 . 70 ( 0 . 5H, m) , 
4.78-4.85(0.5H,m), 6.94(lH,s), 7 . 33-7 . 39 ( 1H, m) , 7.68(lH,s), 
8.79(lH,s), 8.83(2H,s). 

[Referential Example 229] 1- [ ( 6-Chlorobenzo [b] thien-2- 
yl) sulfonyl]-3- (ethyl ) piperazine 

To a methylene chloride solution (30 ml) of 2- 
ethylpiperazine hydrochloride (307 mg) was added (6- 
chlorobenzo[b]thien-2-yl)sulfonyl chloride (438 mg) and 
triethylamine (498 mg) . The resulting mixture was stirred 
at room temperature for 26 hours. Distilled water and 
methylene chloride were added and the water layer was 
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extracted three times. The organic layers were combined, 
dried over anhydrous sodium sulfate and distilled under 
reduced pressure to remove the solvent. The residue was 
subjected to chromatography on a silica gel column 
(methanol : methylene chloride - 1:20), whereby the title 
compound (255 mg) was obtained as a pale yellow oil. 
MS (FAB) m/z: 345 [W + H) + , CI 35 ], 347 [(M + H) + , Cl 37 ] . 
>H-NMR (CDCli) 8: 0 . 95 ( 3H, t , J=7 . 8Hz , , 1 . 24-1 . 46 (2H, m) , 
2.16(lH,t,J=10.7Hz), 2.54(lH,dt,J=2.9,11.2Hz), 2.65- 
2.75(lH,m), 2. 95(lH,dt,J=2. 9,11.2Hz), 3 . 04-3 . 10 ( 1H, m) , 
3.65-3.72(2H,m), 7 . 43 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 7.75(lH,s), 
7.81 (lH,d, J=8.8Hz) , 7.86(lH,s). 

[Referential Example 230] 1- [ ( 5-Bromopyr imidin-2- 

yl) carbonyl] -4- [ ( 6-chlorobenzo [b] thien-2-yl) sulf onyl] -2- 

ethylpiperazine 

Under an argon atmosphere, N, N-dimethylf ormamide (0.15 
ml) was added to a methylene chloride solution (25 ml) of 
5-bromo P yrimidine-2-carboxylic acid (455 mg) was added and 
the resulting mixture was ice cooled. Oxalyl chloride (564 
mg) was added and the resulting mixture was stirred for 30 
minutes under ice cooling. The resulting solution, 
together with diisopropylethylamine (2.7 ml), was added to 
a methylene chloride solution (25 ml) of l-[(6- 
chlorobenzo[b]thien-2-yl) sulf onyl] -3-ethylpiperazine (255 
mg), followed by stirring at 0°C for 1 hour. The reaction 
mixture was added successively with a saturated aqueous 



solution of ammonium ohloride and distilled water. The 
water layer was extracted three times with methylene 
ohloride. The organic layers were combined, washed three 
times with distilled water, dried over anhydrous sodium 
sulfate and distilled under reduced pressure to remove the 
solvent. The residue was subjected to chromatography on a 
silica gel column (methanol : methylene chloride - 1:100), 
whereby the title compound <308 m g ) was obtained as a pale 
yellow oil. 

MS ( FAB) m/z-529 (M*> , 531 I <M + 2)*1 , 533 [(M+4)*]. 
■H-NMR (CDCI3) 8: 0.84(l.SH,t,J-7.3Hz), 

!. 05(1. 5H,t, 0=7. 3Hz), 1 . 17-2 . 03 ( 0 . 5H, m, , 1 . 7 6-2 . 04 (2H, m) , 
2 55-2. 77(2. 5H,m) , 3 . 17-3 . 28 < lH,m) , 3 . 4 0-3 . 62 ( 1 . SH, m) , 
3.67-3.77<lH,m), 3 . 82-3 . 94 (lH,m, , 4 . 65-4 . 70 ( 0 . 5H,m, , 4.80- 
4.87(0.5H,m), 7. 45 <1H, dd, J=8 . 8,2.0Hz), 7.75(18.8). 
7.82(lH,d,J=8.8Hz), 7.87(lH,br), 8.83<2H,s). 
[Referential Example 231] 1. 4-Dibenzyl-2M2-methyl-l- 
propenyllpiperazine 

After cooling a methylene ohloride solution (400 ml) 
of 1 , 4 -dibenzyl-2-ethoxycarbonylpiperazine (19.57 g) to - 
78 °c, diisobutylaluminum hydride (a 0.95 mole hexane 
solution, 121.7 ml) was added dropwise. The resulting 
mi xture was stirred at -78°C for 2.5 hours. A saturated 
aqueous solution of ammonium chloride and methylene 
ohloride were added and then, the water layer was extracted 
three times. The organic layers were combined, washed with 
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distilled water and dried over anhydrous sodium sulfate. 
The residue obtained by distilling off the solvent under 
reduced pressure was provided for the subsequent reaction 
without purification. After cooling a tetrahydrof uran 
solution (300 ml) of isopropyltriphenylphosphonium iodide 
(25.0 g) to -78°C, n-butyl lithium (a 1.53 mole hexane 
solution, 37.8 ml) was added dropwise, followed by stirring 
at -78°C for 30 minutes. A solution of the residue, which 
had been obtained above, in tetrahydrof uran was added 
dropwise to the reaction mixture. The resulting mixture 
was heated gradually from -78 °C and stirred overnight. A 
saturated aqueous solution of ammonium chloride was added 
to terminate the reaction. Ethyl acetate was added and the 
water layer was extracted three times. The organic layers 
were combined, washed with saturated aqueous NaCl solution 
and dried over anhydrous magnesium sulfate. The residue 
obtained by distilling off the solvent under reduced 
pressure The residue was subjected to chromatography on a 
silica gel column (ethyl acetate : hexane = 1:20), whereby 
the title compound (6.0 g) was obtained as a pale yellow 
oil. 

MS (EI) m/z: 320 M + . 

1 H-NMR (CDC1 3 ) 5: 0.88(3H,s), 0.91(3H,s), 
2.00 (lH,t, J=10.7Hz) , 2.04-2.21 (2H,m), 2 . 64-2 . 72 ( 3H, m) , 
3.00-3.18 (2H,m) , 3 . 40-3 . 55 (2H, m) , 4 . 06 ( 1H, d , J=13 . 7Hz ) , 
5.l3(lH,d, J=8.8Hz) , 7 . 16-7 . 45 (10H,m) . 
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[Referential Example 232] 

2- (2-Methylpropyl) piperazine hydrochloride 

Concentrated hydrochloric acid (3 ml) and palladiu 
hydroxide (683 mg) were added to an ethanol solution (300 
ml) of i f4 -dibenzyl-2-(2-methyl-l-propenyl)piperazine (5.2 
g), followed by stirring for 2 hours under a hydrogen gas 
stream of 1 atmospheric pressure. The catalyst was removed 
by filtration and the solvent was distilled off under 
reduced pressure. The residue was recrystallized from 
methylene chloride - hexane, followed by washing with 
diethyl ether and drying under reduced pressure, whereby 
the title compound (2.95 g) was obtained as a brown solid. 

i /n M + 

WS (£.1) il " " • ------- 

l H-NMR (DMSO-d 6 ) 6: 0 . 86-1 . 30 (lH,m) , 1.73(3H,s), 
1.76(3H,s), 3.10-3.47(7H,m), 4 . 36-4 . 4 5 ( 1H, m) , 
5.18 (lH,d, J=9.3Hz) . 
[Referential Example 233] 

1- [ (5-chloro-l-phenylsulfonylindol-2-yl) sulfonyl] -3- (2- 

methylpropyl) piperazine 

To a methylene chloride solution (150 ml) of 2- (2- 
methylpropyl) piperazine hydrochloride (1.50 g) were added 
5-chloro-l-phenylsulfonylindole-2-sulfonyl chloride (2.72 
g) and triethylamine (2.91 ml). The resulting mixture was 
stirred at room temperature for 13 hours. Distilled water 
and methylene chloride were added and the water layer was 
extracted three times. The organic layers were combined, 
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washed with saturated aqueous NaCl solution, dried over 
anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was subjected 
to chromatography on a silica gel column (methanol : 
methylene chloride = 1:20), whereby the title compound 
(2.69 g) was obtained as a brown oil. 

MS (FAB) m/z: 496 [(M + H) + , CI 35 ], 498 [(M + H) + , CI 37 ]. 
^-NMR (CDC1 3 ) 8: 0 . 8 9 ( 1H, t , J=5 . 9Hz ) , 1 . 50-1 . 52 ( 1H, m) , 
2.70-2.79(lH,m) , 2 . 90-3 . 12 (3H,m) , 3 . 55-3 . 83 ( 3H, m) , 
5.02(lH,d,J=8.3Hz), 7 . 35-7 . 48 ( 4H,m) , 7 . 51-7 . 58 ( 2H, m) , 
8.02 (2H,d, J=8.3Hz) , 8 . 22 ( 1H, d, J=8 . 8Hz ) . 
[Referential Example 234] 
1 _ . . 5 _ chlor _ indcl _2-yi) sulfonyl] -3- (2- 
methylpropyl) piperazine 

To a solution of 1- [ ( 5-chloro-l-phenylsulf ony lindol-2- 
yl) sulfonyl] -3- (2-methylpropyl) piperazine (2.57 g) in a 
mixture of 1,4-dioxane and distilled water (100 - 10 ml) 
was added a IN aqueous solution (10.4 ml) of sodium 
hydroxide. The resulting mixture was stirred at 80°C for 3 
days. After saturated ammonium chloride was added to 
terminate the reaction, distilled water and ethyl acetate 
were added. The water layer was extracted three times. 
The organic layers were combined, dried over anhydrous 
magnesium sulfate and distilled under reduced pressure to 
remove the solvent. The residue was subjected to 
chromatography on a silica gel column (methanol : methylene 
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chloride = 1:50), whereby the title compound (0.93 g) was 
obtained as a brown oil. 

MS ( FAB) m/z: 356 [(M + H> + , Cl 35 3 , 358 [<M + H) + , Cl»] . 
ij^-NMR (CDCla) 5: 0 . 78-1 . 30 ( 2H, ») , 1.69<3H,s>, 1.70(3H,s), 
1.63-1.80(lH,m), 2 . 39-2 . 55 ( 1H, m) , 2 . 90-3 . 07 (2H,m) , 3.48- 
3.70(3H,m), 4 . 90 ( 1H, d, J=8 . 3Hz ) , 6 . 92-6 . 99 ( lH,m) , 
7.31(lH,dd,J«8.8,2.0Hz), 7 . 36 (1H, d, J=8 . 8Hz) , 7.65- 
7.69(lH,m), 8.72(lH,br). 

[Referential Example 235] 1- [ ( 5-Bromopyrimidin-2- 
yl) carbonyl] -4- [ ( 5-chloroindol-2-yl ) sulfonyl] -2- (2- 
methylpropyl) piperazine 

To an N f N-dimethylformamide solution (60 ml) of l-[(5- 
chloroindol-2-yl) sulfonyl] -3- (2-methylpropyl) piperazine 
( 0.91 g) were added benzot riazol-l-yl-oxo-tris-pyrrolidino- 
phosphonium hexaf luorophosphite (1.60 g) , 5- 
bromopyrimidine-2-carboxylic acid (0/63 g) and 
triethylamine (0.39 g) . The resulting mixture was stirred 
at room temperature for 14 hours. The solvent was then 
distilled off under reduced pressure. Distilled water was 
added to the residue and the water layer was extracted 
three times with methylene chloride. The organic layers 
were combined, washed three times with distilled water, 
dried over anhydrous magnesium sulfate and distilled under 
reduced pressure to remove the solvent. The residue was 
subjected to chromatography on a silica gel column 
{me thanol : methylene chloride = 1 : 100), followed by 
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crystallization from ethanol - diethyl ether, whereby the 
title compound (0.47 g) was obtained as brown crystals. 
MS (FAB) m/z=538 (M*) . 540 l(M + 2)'], 542 [(M+4)*]. 
1 H-NMR (CDCI3) 5: 0 . 70-1 . 28 (2H, ml , 1 . 60-1 . 75 (IH.m, . 
L790H..). 1.82C3H..), 2 . 53-2 . 90 <2H,m, , 3 . 34-3 . 48 ,0 . 5H, m) , 

3.53- 3.62<0.5H,m>, 3 . 68-3 . 79 (IH.m) , 3 . 83-3 . 97 (0 . 5H, .) . 

4.54- 4. 66(0. 5H,m), 5.64 (lH.br), 6.95(lH,br), 

7. 34(lH,dd,J=8. 8,2.0Hz), 7 . 38 (1H, d, J=8 . 8Hz) , 7.69(1H,S). 
8.73(1H,S), 8.82(2H,br) . 

[Referential Example 236] 3- ( 5-Thiazolyl) pyridine 

At room temperature, 
tetraKis(triphenylphosphine) palladium (470 mg) was added to 
3-bromopyridine (805 ul) and a solution of (5- 
thiazolyDtrimethyltin (2.07 g) in benzene (80 ml), 
followed by heating under reflux overnight. After the 
reaction mixture was allowed to oool down to room 
temperature, it was washed with a saturated aqueous 
solution (100 ml) of sodium bicarbonate. The water layer 
w as extracted with ethyl acetate ,3 x 20 ml). The organio 
layer s were combine, dried over anhydrous sodium sulfate 
and distilled under reduced pressure to remove the solvent. 
The residue was purified by chromatography on a silioa gel 
column (hexane : ethyl acetate - 2:1). whereby the title 
compound (1.68 g, purity: 85%, was obtained as a colorless 
solid. 
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1 H-NMR (CDCI3) 5: 7.37(lH,dd, J=7.3,4.9Hz), 
7.88 (lH,dt, J=7.3,1.5Hz) ,8.14 (lH,s) , 

8.60(lH,dd,J=4.9,1.5Hz), 8.85(lH,s), 8 . 86 ( 1H, d, J=l . 5Hz) . 
[Referential Example 237] 1- (tert-Butoxycarboyl) -4 [5- (2- 
methylpyridin-4-yl)thiazol-2-yl]piperazine 

At room temperature, 
tetrakis(tri P henyl P hosphine) palladium (470 mg) was added to 
a solution of 4-bromo-2-methylpyridine (1.65 g) and (5- 
thiazolyDtrimethyltin (1.56 g) in benzene (80 ml), 
followed by heating under reflux for 14 hours. After 
allowed to cool down to room temperature, the reaction 
mixture was washed with a saturated aqueous solution (100 
v.. ~.v^ = +-<= ThP water laver was extracted 

ml) OX SOU1U1U ux^-a^-— • 

with ethyl acetate (50 ml). The organic layers were 
combined, dried over anhydrous sodium sulfate and distilled 
under reduced pressure to remove the solvent. The residue 
was purified by chromatography on a silica gel column 
(methylene chloride : ethyl acetate - 4:1 -» 1:1), whereby 
2-methyl-4- ( 5-thiazolyl ) pyridine was obtained as a 
colorless solid. The resulting solid was dissolved in 
diethyl ether (30 ml) and tetrahydrof uran (30 ml), followed 
by the dropwise addition of n-butyl lithium (a 1 . 52N hexane 
solution, 4.35 ml) at -78°C. After stirring for 30 
minutes, a carbon dioxide gas was blown into the reaction 
mixture. Thirty minutes later, the reaction mixture was 
heated gradually to room temperature. The reaction mixture 
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was concentrated, whereby the residue of lithium 5-(2- 
me thyl P yridin-4-yl)thiazole-2-carboxylate was obtained as a 
colorless solid. To a solution of the resulting residue in 
N,N-dimethylformamide (40 ml) were added 1- (tert- 
butoxycarbonyltpiperazine (1.30 g) , 1-hydroxybenzotriazole 
monohydrate (945 mg) and 1- ( 3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (1.34 g) at room 
temperature. After stirring for 3 days, ethyl acetate (200 
ml) and water (800 ml) were added to the reaction mixture 
to separate it into layers. The water layer was extracted 
with ethyl acetate (2 x 100 ml). The organic layers were 
combined, washed with water (800 ml, and a saturated 

,.„.<„„ nnn mil of sodium bicarbonate, dried over 

aqueous =>w-i.i-»«-.>-~" v 

anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
by chromatography on a silica gel column (methylene 
chloride : acetone - 6:1), whereby the title compound (810 
mg) was obtained as a colorless transparent viscous 
substance . 

1 H-NMR (CDCla) 6: 1.49(9H,s), 2.63(3H,s), 
3.57(4H,t,J=4.9Hz), 3.79(2H,br s) , 4.43(2H,br s) , 
7.30(lH,d,J=4.9Hz), 7.35(lH,s), 8.14<lH,s), 
8.56(lH,d, J=4.9Hz) . 

MS (FAB) m/zs 389 (M+H) + , 333 (M+H-isobutene) + , 289 (M+H- 
Boc) + . 
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. n ^ -i ^ 0001 i _ (tert-Butoxycarbonyl) -4- [5 

[Referential Example 238 J i ireru d j 

(pyridin-4-yl)thiazol-2-yl] P iperazine 

Diethyl ether and a saturated aqueous solution of 

sodium bicarbonate were added to 4-bromopyridine 

hydrochloride (3.76 g) . The organic layer thus separated 

W as dried over anhydrous sodium sulfate and concentrated 

und er reduced pressure, whereby a diethyl ether solution of 

4-bromopyridine was obtained. To the resulting solution 

W ere added (5-thiazolyl)trimethyltin (4.00 g, , benzene (150 

ml) and tetrakis ( triphenylphosphine) palladium 

(950 mg), followed by heating under reflux for 12 hours. 

After allowed to cool down to room temperature, the 

a HrtPd with a saturated aqueous 
reaction hlialuj. c 

solution (100 ml) of sodium bicarbonate and ethyl acetate 
,50 ml). The water layer thus separated was extracted with 
ethyl acetate (2 x 50 ml) and methylene chloride (2 x 50 
m l, . The organic layers were combined, dried over 
anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
by chromatography on a silica gel column (methylene 
chloride : ethyl acetate -5:1-2=1), whereby 4-15- 
thiazolyDpyridine was obtained as a colorless, transparent 
oil. The resulting oil was dissolved in diethyl ether (80 
nl ), followed by the dropwise addition of n-butyl lithium 
„ 1.5211 hexane solution, 11.5 ml) at -78°C. After 
stirring for 30 minutes, a carbon dioxide gas was blown 
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into the reaction mixture. Ten minutes later, the 
temperature was increased gradually to room temperature. 
The reaction mixture was concentrated, whereby the residue 
of lithium 5-(pyridin-4-yl)thiazole-2-carboxylate was 
obtained as a colorless solid. To a solution of the 
resulting residue in N, N-dimethylf ormamide (50 ml) were 
added i-(tert-butoxycarbonyl)piperazine (3.30 g) , 1- 
hydroxybenzotriazole monohydrate (2.40 g) and l-<3- 
dimethylaminopropyD-3-ethylcarbodiimide hydrochloride 
( 3.40 g) at room temperature. The resulting mixture was 
stirred for 3 days. Ethyl acetate (200 ml) and water (2000 
ml) were added to the reaction mixture. The water layer 
..,= «, C vfr a r.ted with ethyl acetate (2 x 200 

tnUS SepdJ-OL.^^ „.-w 

ml) . The organic layers were combined, washed with water 
(1000 ml) and a saturated aqueous solution (400 ml) of 
sodium bicarbonate, dried over anhydrous sodium sulfate and 
distilled under reduced pressure to remove the solvent. 
The residue was reprecipitated in a methylene chloride - 
hexane system, whereby the title compound (3.00 g) was 
obtained as pale brown powder. 

1 H-NMR (CDCls) 5: 1.49(9H,s), 3 . 57 (4H, t, J=5 . 6Hz) , 
3.79(2H,br s) , 4.43(2H,br s), 7 . 49 (2H, d, J=5 . 9Hz> , 
8.17(lH,s), 8.69(2H,d, J=5.9Hz) . 

MS (FAB) m/z: 375 (M + H) + , 319 ( M+ H-isobutene) + , 275 (M+H- 
Boc) + . 

[Referential Example 239] 5- (Pyridin-4-yl) thiazole 
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in a 3M aqueous solution of potassium carbonate, 4- 
bromopyridine hydrochloride (389 mg) was suspended, 
followed by extraction with diethyl ether. The organic 
layer thus extracted with dried over anhydrous sodium 
sulfate and distilled under reduced pressure to remove the 
solvent. The residue was dissolved in benzene (20 ml), 
followed by the addition of 5-trimethylstannylthiazole (496 
mg) (Synthesis, 198, 757) and 
tetrakis (triphenylphosphine) palladium 

(116 mg). m an argon gas stream, the resulting mixture 
was heated under reflux for 48 hours. The reaction mixture 
was concentrated under reduced pressure. The residue was 

w„ .w^tnaranhv on a silica gel column (hexane : 

puriiicu =,--.. - 

ethyl acetate = 3:1), whereby the title compound (293 mg) 
was obtained as a pale yellow oil. 

lH -NMR (CDCls) 5: 7 . 47 (2H, dd, J-4. 9, 2 . 0Hz) , 8.27 (lH,s), 
8.65(2H,dd,J=4.9,2.0Hz), 8.89 (lH,s) . 
MS (FAB) m/z: 163 (M+H) + . 

[Referential Example 240] Lithium 5- (pyridin-4- 
yl) thiazole-2-carboxylate 

in diethyl ether (20 ml) was dissolved 5- (pyridin-4- 
yDthiazole (290 mg) , followed by the dropwise addition of 
an n-hexane solution (1.54M, 1.20 ml) of n-butyl lithium at 
-78°C. The resulting mixture was stirred for 10 minutes. 
After a carbon dioxide gas was blown into the reaction 
mixture at -78°C for 15 minutes, the reaction mixture was 
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heated to room temperature. The reaction mixture was 
concentrated under reduced pressure, whereby the title 
compound (409 mg) was obtained as a pale brown foam. 
lH -NMR (DMSO-ds) 5: 1 . 66 (2H, d, J-5 . 4Hz) , 8.37(lH,s), 
8.59(2H,d, J-5.4HZ) , • 
MS (FD) m/z: 213 (M+Li+H)*. 

IReferential Example 241] 5- ,Pyridin-2-yl) thiazole 

In the same manner as in Referential Example 239, the 
title compound was obtained. 

1 H-NMR (CDCls) 5: 7 . 22 <1H, t, J-5. 9Hz) , 7 . 67-7 . 7 8 ( 3H, m) , 
8.34(lH,s), 8.60(lH,d,J=4.9Hz), 8.84(lH,s). 
MS (FAB) m/z: 163 (M+H) + . 

[Referential Example 242] Lithium 5- (pyridin-2- 
yl) thiazole-2-carboxylate 

In the same manner as in Referential Example 240, the 
title compound was synthesized. 

iR-NMR (DMSO-ds) 5: 7.31(lH,m), 7 . 8 5 ( 1H, t , J=7 . 8Hz ) , 
7.94(lH,d,J=7.8Hz), 8.36(lH,s), 8 . 56 (1H, d, J=4 . 4Hz) . 
[Referential Example 243] ( 5-tert-Butyldimethylsilyloxy-4- 
oxo-4H-pyran-2-yl ) methyl chloride 

Kojic acid (5.00 g) was dissolved in methylene 
chloride (300 ml). To the resulting solution were added 
N , N -dimethylformamide (0.03 ml) and thionyl chloride (3.08 
ml, under ice cooling, followed by stirring overnight at 
room temperature. The reaction mixture was concentrated 
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under reduced pressure. The. residue was dissolved in 
tetrahydrofuran (600 ml) . To the resulting solution were 
added triethylamine (19.51 ml), N, N-dimethylaminopyridine 
,0.20 g) and tert-butyldimethylsilyl ohloride (7.95 g) , 
followed by stirring at room temperature for 1 hour. The 
reaction mixture was concentrated under reduced pressure. 
Methylene chloride was added to the residue. The resulting 
mix ture was washed successively with a 0.3 N aqueous 
solution of hydrochloric acid, a saturated agueous solution 
of sodium bicarbonate and saturated aqueous NaCl solution, 
dri ed over anhydrous sodium sulfate and distilled under 
reduced pressure to remove the solvent. The residue was 

v... =. gilira ael column (hexane : 

purified by cnromatoyia^.., ~- - 

ethyl acetate - 8:1). whereby the title compound (6.10 g> 
was obtained as a pale brown oil. 

1 H-NMR (CDCU) 5= 0.23(6H,s), 0.95,9H,s), 4.30(2H,s), 
6.43(lH,s), 7.67(lH,s). 
MS (FAB) m/z: 275 (M+H)*. 

[R eferential Example 244] [ ,5-tert-Butyldimethylsilyloxy- 

4-oxo-4H-pyran-2-yl)methyl] amine 

in N , N -dimethylformamide (20 ml) was dissolved (5- 

tert-butyldimethylsilyloxy-4-oxo-4H-pyran-2-yl)methyl 

chl oride (2.00 g» . Sodium azide ,1.00 g) was added to the 
resulting solution and the resulting mixture was stirred 
overnight at room temperature. The reaction mixture was 
concentrated under reduced pressure. Ethyl acetate was 
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added to the residue, followed by washing once with water 

and then once with saturated aqueous NaCl solution. The 

organic layer thus extracted was dried over anhydrous 

sodium sulfate and distilled under reduced pressure to 

remove the solvent. The resulting residue was dissolved in 

methanol (100 ml), followed by the addition of 10% 

palladium-carbon (50% wet w/w, 800 mg) . The resulting 

mixture was stirred overnight under a hydrogen gas stream 

of normal pressure. The reaction mixture was subjected to 

Celite filtration, the filtrate was concentrated under 

reduced pressure and the residue was purified by 

chromatography on a silica gel column (methylene chloride : 

.^^.ox ..v^-^kw th P title compound (290 mg) was 
methanox = xuu.^y, «^v.^ — j 

obtained as a colorless oil. 

iR-NMR (CDCla) 5: 0.23(6H,s), 0.95(9H,s), 3.68(2H,s), 
6.35(lH,s), 7.64(lH,s). 
MS (FAB) m/z: 256 (M+H) + . 

[Referential Example 245] 1- ( tert-Butoxycarbonyl) -2- [N- 
[ ( 5_tert-butyldimethylsilyloxy-4-oxo-4H-pyran-2- 
yl) methyl] carbamoyl] -4- [ ( 5-chloroindol-2- 
yl) sulfonyl]piperazine 

in the same manner as in Referential Example 5, the 
title compound was obtained. 

iR-NMR (DMSO-d 6) 5: 0.15(6H,s), 0.91(9H,s), 1.30(9H,br s), 
2.34-2.44(lH,m), 2 . 56-2 . 7 1 ( 1H, m) , 3 . 19-3 . 4 6 ( 1H, m) , 3.55- 
3.68(lH,m), 3.77-3.94(lH,m), 4 . 03-4 . 32 (3H,m) , 4.50- 
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4.69(lH,m), 6.22(lH,br s) , 7.00(lH,s), 
7.32(lH,dd,J=8.8,2.0Hz), 7 . 4 9 ( 1H, d, J=8 . 8Hz ) , 

7.79(lH,d,J=2.0Hz), 8.12(lH,s), 8.66(lH,br s) , 12.43(1H,s). 

MS (FAB) m/z: 681 [ (M + H) + , Cl 35 ] , 683 [(M + H)% CI 37 ]. 
[Referential Example 246] 1- (tert-Butoxycarbonyl) -4- [ (5- 
chloroindol-2-yl)sulfonyl]-2-[N-[(5-hydroxy-4-oxo-4H-pyran- 

2-yl) methyl] carbamoyl] piperazine 

in tetrahydrofuran (10 ml) was dissolved l-(tert- 
butoxycarbonyl) -2- [N- [ (5-tert-butyldimethylsilylox-4-oxo- 
4H- P yran-2-yl) methyl] carbonyl] -4- [ (5-chloroindol-2- 
y l)sulfonyl]piperazine (570 mg) , followed by the addition 
of a 1.0M tetrahydrofuran solution (8.37 ml) of 

. ,_ mi-- v.ci + inn mixture was 
tetrabutylammonium rruoriae. ±n= ----- = 

stirred at room temperature for 15 minutes. The reaction 
mixture was concentrated under reduced pressure. The 
residue was purified by chromatography on a silica gel 
column (methylene chloride : methanol =100:3), whereby the 
title compound (475 mg) was obtained as a pale yellow foam. 
i H -NMR (DMS0-d 6 ) 8: 1.31(9H,br s) , 2 . 30-2 . 86 (2H,m) , 3.12- 
3.19(lH,m), 3.52-3.68(lH,m), 3 . 8 0-3 . 94 ( 1H, m) , 4.00- 
4.30(3H,m), 4 . 51-4 . 69 ( 1H, m) , 6.23(lH,br s), 7.00<lH,s>, 
7 . 32 ( 1H, dd, J=8 . 8 , 2 . 0Hz) , 7 . 49 (1H, d, J=8 . 8Hz) , 

7.79(lH,d,J=2.0Hz), 8.01(lH,s), 8 . 68 ( 1H, br s ) , 12.44(lH,br 
s) . 

MS ( FAB) m/z: 567 [<M + H) + . Cl 35 ] , 569 [< M+ H>*, Cl"]. 
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[Referential Example 247] 2- [N- [ ( 5-Acetoxy-4-oxo-4H-pyran- 
2-yl)methyl]carbamoyl]-l-(tert-butoxycarbonyl)-4-[(5- 

chloroindol-2-yl) sulf onyl] piperazine 

In acetonitrile (10 ml) was dissolved 1- (tert- 
butoxycarbonyl)-4- [ ( 5-chloroindol-2-yl ) sulf onyl] -2- [N- [ (5- 
hydroxy-4-oxo-4H-pyran-2-yl)methyl]carbamoyl]piperazine 
(411 mg), followed by the addition of acetic anhydride 
(0.075 ml) and triethylamine (0.11 ml). The resulting 
mixture was stirred at room temperature for 15 minutes. 
The reaction mixture was concentrated under reduced 
pressure. Methylene chloride was added to the residue. 
The resulting mixture was washed successively with 0 . 2N 

, a ^tnrated aaueous solution of sodium 

nyuiuuiiuixv- — ' - 

bicarbonate and saturated aqueous NaCl solution. The 
organic layer was then dried over anhydrous sodium sulfate. 
The residue obtained by distilling off the solvent under 
reduced pressure was purified by chromatography on a silica 
gel column (methylene chloride : methanol =50:5), whereby 
the title compound (256 mg) was obtained as a colorless 
foam. 

1 H-NMR (DMSO-d 6 ) 5: 1.32(9H,br s), 2.25(3H,s), 2.31- 
2.70(2H,m), 3.00(lH,br s) , 3.63(lH,br s), 3.86(lH,br s) , 
4.01-4.33(3H,m), 4 . 52-4 . 70 (lH,m) , 6.30(lH,br s), 
7.01(lH,s), 7.32(lH,dd,J=8.8,2.0Hz), 7.49 <lH,d, J-B.BHz.) , 
7.79(lH,d,J=2.0Hz), 8.45(lH,s), 8.72(lH,br s), 12.44(lH,s). 
MS (FAB) m/z: 609 [<M+H)\ Cl 35 ] , 611 [(M + H) + , CI 37 ]. 
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[Referential Example 248] 

3- [ N - [ (5-Acetoxy-4-oxo-4H-pyran-2-yl)methyl] carbamoyl] -1- 
[ (5 -chloroindol-2-yl)sulfonyl]piperazine trif luoroacetate 

In methylene chloride (5 ml), 2- [N- [ (5-acetoxy-4-oxo- 
4H-pyran-2-yl)methyl] carbamoyl] -1- ( tert-butoxycarbonyl ) -4- 
[(5-chloroindol-2-yl)sulfonyl]piperazine was treated with 
trifluoroacetic acid (5 ml), followed by concentration to 
dryness under reduced pressure, whereby the title compound 
{224 mg) was obtained. 

1 H-NMR (DMSO-d 6 ) 5: 2.26(3H,s), 2 . 57-2 . 72 (2H, m) , 3.14- 
3.23(lH,m), 3.39(lH,d,J=11.7Hz), 3 . 65 ( 1H, d, J=ll . 7Hz ) , 4.03- 
4.09(lH,m), 4.17-4.26(lH,m), 4 . 34-4 . 42 ( 1H, m) , 6.46(lH,s), 

_ , nt-i„ \ "7 c;0/1« H ,T=fi.RH7l . 

7.12(lH,s), 7.jbllM,aa,J=o.o,t.un i; , . . x — , - 

7.82(lH,d,J=2.0Hz), 8.50(lH,s), 9.42(lH,br s) , 12.57(lH,s). 
MS (FAB) m/z: 509 [(M + H) + , Cl 35 ] , 511 [(M + H) + , CI 37 ]. 
[Referential Example 249] N- [ [1- [ (5-Chloroindol-2- 
yl)sulfonyl]piperazin-3-yl]acetyl]methanesulfonamide 

trif luoroacetate 

In tetrahydrofuran (5 ml) was dissolved 1- (tert- 
butoxycarbonyl) -2- [ (carboxy)methyl] -4- [ ( 5-chloroindol-2- 
yl)sulfonyl]piperazine (772 mg) , followed by the addition 
of carbonyldiimidazole (820 mg) . The resulting mixture was 
heated under reflux for 1 hour. After cooling to room 
temperature, the reaction mixture was added with, 
methanesulfonamide (322 mg) and 1 , 8-diazabicyclo [5 . 4 . 0 ] -7- 
undecene (0.50 ml), followed by stirring overnight. The 



505 



reaction mixture was concentrated under reduced pressure. 
To the residue was added a IN aqueous solution of 
hydrochloric acid. After removal of the supernatant, the 
precipitate was washed with water and dried, whereby a 
colorless foam was obtained. The substance was dissolved 
in methylene chloride (10 ml), followed by the addition of 
trifluoroacetic acid (10 ml). The resulting mixture was 
stirred at room temperature for 10 minutes. The reaction 
mixture was concentrated under reduced pressure. Diethyl 
ether was added to the residue and the precipitate thus 
obtained was collected by filtration, whereby the title 
compound (863 mg) was obtained as a colorless solid. 
_ ^ v x. r> ^-9 i4nH.ini. 3.25(3H,s), 3.43- 

-H-N1X1K iWiou-u 6 , ~. -• ■ •■ 

3.50(2H,m), 3 . 61-3 . 80 < 4H,m) , 7.10(lH,s), 
7.34 (lH,dd, J=8.8,2.0Hz) , 7 . 50 ( 1H, d, J=8 . 8Hz) , 
7 .80 (lH,d, J=2.0Hz) , 12.58(lH,s). 

MS (FAB) m/z: 435 [(M+H) + , CI 35 ], 437 [(M + H) + , CI 37 ]. 
[Referential Example 250] 1- ( tert-Butoxycarbonyl) -4- [ ( 6- 
chlorobenzo [b] thien-2-yl) sulfonyl] -2- 
(ethoxycarbonyl) piperazine 

in methylene chloride (200 ml) was dissolved 2- 
ethoxycarbonylpiperazine acetate (2.08 g) , followed by the 
addition of triethylamine (3.63 ml). The resulting mixture 
was stirred overnight at room temperature. To the reaction 
mixture, a methylene chloride solution (20 ml) of 6- 
chloroenzo[b]thiophene-2-sulfonyl chloride (2.00 g) was 
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slowly added dropwise over 2 hours. After stirring at room 

temperature for 30 minutes, di-tert-butyl dicarbonate (3.27 

g) was added and the resulting mixture was stirred 

overnight at room temperature. The reaction mixture was 

concentrated under reduced pressure. Ethyl acetate was 

added to the residue and the resulting mixture was washed 

successively with IN hydrochloric acid, a saturated aqueous 

solution of sodium bicarbonate and saturated aqueous NaCl 

solution. The organic layer thus extracted was dried over 

anhydrous sodium sulfate and distilled under reduced 

pressure to remove the solvent. The residue was purified 

by chromatography on a silica gel column (hexane : ethyl 

. . _ o.-ix ,.,v,~r-«Vw ths title compound (2.26 g) was 
acetate - <-> • j- / , — j - 

obtained as a pale yellow foam. 

X H-NMR (CDCI3) 5: 1.30(3H,t,J=7.3Hz), 1 . 36-1 . 4 9 ( 9H, m) , 
2.52(lH,td,J=11.7,3.4Hz), 2 . 66-2 . 77 ( 1H, m) , 3 . 20-3 . 42 (1H, m) , 
3.68-3.82(lH,m), 3 . 87-4 . 08 (lH,m) , 4 . 17-4 . 4 0 ( 1H, m) , 
4.68(l/2H,br s) , 4.87(l/2H,br s), 7 . 43 ( 1H, dd, J=8 . 3 , 2 . 0Hz ) , 
7.77(lH,s), 7.82(lH,d,J=8.3Hz), 7 . 86 (1H, d, J=2 . 0Hz) . 
MS (FAB) m/z: 489 [(M+H) + , CI 35 ], 491 [(M + H)\ CI 37 ]. 
[Referential Example 251] 1- (tert-Butoxycarbonyl ) -4- [ ( 6- 
chlorobenzo[b]thien-2-yl)sulfonyl]piperazine-2-carboxylic 

acid 

in tetrahydrofuran (10 ml) was dissolved l-(tert- 
butoxycarbonyl)-4-[(6-chlorobenzo[b]thien-2-yl)sulfonyl]-2- 

(ethoxycarbonyl)piperazine (2.25 g) , followed by the 
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addition of ethanol (20 ml) and a 3N aqueous solution (3 
m l) of sodium hydroxide. The resulting mixture was stirred 
at room temperature for 3 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was 
adjusted to have P H of 1 to 2 by the addition of a IN 
aqueous solution of hydrochloric acid. Ethyl acetate was 
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then added and the organic layer was collected. The 
organic layer was dried over anhydrous sodium sulfate and 
distilled under reduced pressure to remove the solvent. 
The solid thus precipitated was collected by filtration, 
whereby the title compound (2.17 g) was obtained as a 
colorless solid. 

1 H-NMR (CDC1,) 5= 1.4419H..), 2 . 54 < 1H , dt , J-ll . 7 , 3 . 4 Hz , , 

2.69-2.79<lH,m), 3 . 20-3 . 44 C1H, ml , 3.70-3. 84 (lH,m) , 3.89- 

4.12(1H,»), 4.30-4.41<lH,m>, 4.78,l/2H,br s) , 4.98<l/2H,br 

s), 7.45<lH,dd,J=8.3,2.0Hz), 7.79(lH,s), 

7.83(lH,d, J-8.3HZ), 7 . 88 (1H, d, J=2 . 0Hz) . 

„S (FAB) m/z: 461 [ (M+H) *, «*»] , 463 [(H4-H)'. Cl"]. 

-, r / c_rv,i nmhpnzn Tbl thine-2- 
[Referential Example zo^j ± lv« — ----- 

yl) sulfonyl] -3- [ (N-methyl) carbamoyl] piperazine 

hydrochloride 

in N , N -dimethylformamide (50 ml) were dissolved 1- 
(tert-butoxycarbonyl) -A- [ ( 6-chlorobenzo [b] thien-2- 
y l)sulfonyl] P iperazine-2-carboxylic acid (691 mg) , N- 
me thylamine hydrochloride (111 mg) , 1-hyroxybenzotriazole 
monohydrate (230 mg) and 1- (3-dimethylaminopropyl) -3- 
ethylcarbodiimide hydrochloride (345 mg) . Triethylamine 
(0.23 ml) was added to the resulting solution, followed by 
stirring overnight at room temperature. The reaction 
mixture was concentrated under reduced pressure. Ethyl 
acetate was added to the residue, followed by washing with 
water. The organic layer was dried over anhydrous sodium 
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sulfate. The solvent was distilled off under reduced 
pressure. The residue was purified by chromatography on a 
silica gel column (methylene chloride : methanol = 100:1), 
whereby a pale yellow foam was obtained. The resulting 
foam was dissolved in a saturated hydrochloric acid/ethanol 
solution (10 ml) and the resulting solution was 
concentrated under reduced pressure. The solid thus 
precipitated was collected by filtration while being washed 
with ethyl acetate, whereby the title compound (468 mg) was 
obtained as a colorless solid. 
*H-NMR (DMSO-d 6 ) 5: 2 . 67 ( 3H, d, J=4 . 4Hz) , 

2.77(lH,t,J=11.2Hz), 2.87(lH,t,J=11.2Hz) f 3 . 15-3 . 25 ( 1H, m) , 

. j -r_T o iH7^ _ 7 . QR-4 . 03 (lH,m) , 

3. 32-3 . 40 (lH,mj , o . v a"/ • ' 

4.07-4.15(lH,m), 7 . 62 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
8.11dH,d,J=8.8Hz), 8.22(lH,s), 8 . 40 (1H, d, J=2 . 0Hz) , 
8.80 (lH,d, J=4.4Hz) . 

MS (FAB) m/z: 374 [(M+H) + , Cl 35 ] , 376 [(M+H) + , CI 37 ]. 
[Referential Example 253] Ethyl (piperazin-l-yl ) acetate 

hydrochloride 

In N ,N-dimethylformamide (50 ml) was dissolved 1- 
( tert-butoxycarbonyl)piperazine (942 mg) . After the 
addition of triethylamine (1.40 ml), ethyl bromoacetate 
(1.13 ml) was added, followed by stirring overnight at room 
temperature. The reaction mixture was concentrated under 
reduced pressure. Ethyl acetate was added to the residue 
and the mixture was washed with water. The organic layer 
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was dried over anhydrous sodium sulfate. The solvent was 
distilled off under reduced pressure. The residue was 
purified by chromatography on a silica gel column (hexane : 
ethyl acetate = 3:1), whereby a colorless foam was 
5 obtained. The resulting substance was dissolved in a 

saturated hydrochloric acid - ethanol solution (10 ml) and 
the resulting solution was concentrated under reduced 
pressure. The solid thus precipitated was collected by 
filtration while being washed with ethyl acetate, whereby 
10 the title compound (841 mg) was obtained as a colorless 

solid. 

1 H-NMR (DMSO-d 6 ) 5: 1 . 24 (3H, t, J=7 . 3Hz) , 3.36(8H,br s), 
4.08(2H,br s), 4 . 18 (2H, q, J=7 . 3Hz ) , 9.73(2H,br s). 
MS (FAB) m/z: 173 (M+H) + . 
15 In the same manner as in Referential Example 252, the 

compounds shown in Referential Examples 254 to 255 were 
synthesized . 

[Referential Example 254] Ethyl [4-[[l-[(6- 
chloronaphthalen-2-yl) sulf onyl ] piperazin-3- 

20 yl] carbonyl] piperazin-l-yl] acetate hydrochloride 

1 H-NMR (DMSO-d 6 ) 5: 1 . 26 ( 3H, t , J=7 . 3Hz) , 2 . 51-2 . 7 8 ( 1H, m) , 
2.90-4.32 (17H,m) , 4 . 7 9 ( 1H, br s ) , 7 . 7 6 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
7.90(lH,d, J=8.8Hz) , 8 . 22 ( 1H, d, J=8 . 8Hz ) , 8.29(lH,s), 
8.32(lH,d, J=8.8Hz) , 8.63(lH,s), 8 . 90 ( 1H, br s) . 

25 MS (FAB) m/z: 509 [(M+H) + , CI 35 ], 511 [(M+H) + , CI 37 ]. 
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[Referential Example 255] 5- [ [ [ [ 1- [ ( 6-Chloronaphthalen-2- 
yl) sulfonyl]piperazin-3-yl] carbonyl] amino] methyl] tetrazole 
trif luoroacetate 

1 H-NMR (DMSO-de) 5: 2 . 53-2 . 68 (2H,m) , 3 . 15-3 . 23 ( 1H, m) , 3.30- 
3.37(lH,m), 3.68-3.76(lH f m) , 4 . 12-4 . 20 (2H,m) , 4.65- 
4.68 (2H,m) , 7 . 7 6 ( 1H, dd, J=^8 . 8 , 2 . 0Hz) , 

7.86(lH,dd, J=8.8,2.0Hz) , 8 . 26 (1H, d, J=8 . 8Hz) , 8.30- 
8.34(2H,m), 8.56(lH,s), 9 . 51-9 . 59 ( 1H, m) . 
MS (FAB) m/z: 435 [ (M+H) + , CI 35 ], 437 [(M+H) + , CI 37 ]. 
[Referential Example 256] [ 1- ( tert-Butoxycarbonyl ) -4 - [ ( 6- 
chloronaphthalen-2-yl) sulfonyl] piperazin-2-yl] acetic 

hydra zinamide 

In tetrahydrofuran (20 ml) was dissolved l-[l-(tert- 
butoxycarbonyl) -4- [ ( 6-chloronaphthalen-2- 

yl) sulfonyl] piperazin-2-yl] acetic acid (1.11 g) . To the 
resulting solution, N-methylmorpholine (0.26 ml) and 
isobutyl chloroformate (0.31 ml) were successively added 
dropwise at -20°C. After stirring at -20°C for 10 minutes, 
hydrazine hydrate (690 ml) was added. The reaction mixture 
was concentrated under reduced pressure. The residue was 
dissolved in ethyl acetate. The resulting solution was 
washed with a IN aqueous solution of hydrochloric acid, 
saturated sodium bicarbonate and saturated aqueous NaCl 
solution, each once. The organic layer was dried over 
anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
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by chromatography on a silica gel column [methylene 
chloride : methanol = 100:0 to 100:1], whereby the title 
compound (513 mg) was obtained as a colorless foam. 
1 H-NMR (DMSO-d 6 ) 5: 1.31(9H,s), 2 . 14-2 . 38 (3H, m) , 3.00- 
3.12(lH,m), 3.57-3.68 (2H,m) , 3 . 83-3 . 90 ( 1H, m) , 4.16(2H,br 
s), 4.51(lH,br s), 7 . 70 { 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
7.78 (lH,d, J=8.8Hz) , 8 . 15 (1H, d, J=8 . 8Hz) , 8.23(lH,s), 
8.25(lH,d, J=8.8Hz) , 8.47(lH,s), 9.08(lH,s). 
MS (FAB) m/z: 483 [(M+H) + , Cl 35 ] , 485 [(M+H)\ CI 37 ]. 
[Referential Example 257] 2- [ [ 1- [ ( 6-Chloronaphthalen-2- 
yl) S ulfonyl]piperazin-3-yl]methyl]-4, 5-dihydro-5-oxo-l, 3, 4- 
oxadiazole trif luoroacetate 

In tetrahydrofuran (2 ml) was dissolved [1- (tert- 
butoxycarbonyl) -4- [ ( 6-chloronaphthalen-2- 

yl) sulfonyl]piperazin-2-yl] acetic hydrazinamide (505 mg) , 
followed by the addition of carbonyl diimidazole (102 mg) 
and triethylamine (0.14 ml). The resulting mixture was 
stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure. Methylene 
chloride was added to the residue. The resulting mixture 
was- washed with a IN aqueous solution of hydrochloric acid, 
water and saturated aqueous NaCl solution, each once. The 
organic layer so extracted was dried over anhydrous sodium 
sulfate and distilled under reduced pressure to remove the 
solvent. The residue was purified by chromatography on a 
silica gel column (methylene chloride : methanol = 100:0 to 
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100:1), whereby a colorless foam was obtained. The 
resulting substance was dissolved in methylene chloride (2 
ml), followed by the addition of trif luoroacetic acid (5 
ml) . After stirring at room temperature for 1 minute, the 
reaction mixture was concentrated under reduced pressure. 
The residue was washed with diethyl ether. The precipitate 
thus obtained was collected by filtration, whereby the 
title compound (412 mg) was obtained as a colorless foam. 
ipi-NMR (DMSO-d 6 ) 8: 2 . 60-2 . 7 9 ( 2H , m) , 

2.85(lH,dd, J=16.1,6.8Hz), 3 . 03 <1H, dd, J=16. 1, 6. 8Hz) , 

3.20 (lH,d,J=10. 2Hz) , 3.43 (lH,d, J=12.7Hz) , 

3.71 (lH,d, J=11.2Hz) , 3.90(lH,d, J=11.2Hz) , 

7.7 4 (lH,dd, J=8.8,2.0Hz) , 7 . 6 6 ( 1H, dd, J=8 . 8 , 2 . OKz ) , 

8.21(lH,d,J=8.8Hz), 8.27(lH,s), 8 . 28 ( 1H , d, J=8 . 8Hz ) , 

8.55(lH,s), 12.30(lH,s). 

MS (FAB) m/z: 409 [(M+H) + , CI 35 ], 411 [(M+H) + , Cl 37 ] . 
[Referential Example 258] 1- ( tert-Butoxycarbonyl ) -4- [ ( 6- 
chloronaphthalen-2-yl) sulf onyl] -2- (2- 
hydroxylethyl) piperazine 

In tetrahydrofuran(100 ml) was dissolved l-[l-(tert- 
butoxycarbonyl)-4-[ ( 6-chloronaphthalen-2- 
yl)sulfonyl]piperazin-2-yl] acetic acid (2.00 g) . The 
resulting solution was successively added dropwise with N- 
methylmorpholine (0.51 ml) and isobutyl chlorof ormate -(0.64 
ml) at -20°C. After stirring at -20°C for 10 minutes, 
sodium borohydride (483 mg) and methanol (20 ml) were added 
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successively to the reaction mixture. The resulting 
mixture was stirred for 10 minutes. After concentration 
under reduced pressure, the residue was dissolved in ethyl 
acetate. The resulting solution was washed with a IN 
5 aqueous solution of hydrochloric acid, a saturated aqueous 
solution of sodium bicarbonate and saturated aqueous NaCl 
solution, each once. The organic layer was dried over 
anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
10 by chromatography on a silica gel column (methylene 

chloride : methanol = 100:0 to 100:3), whereby the title 
compound (1.75 g) was obtained as a colorless foam. 
1 K-Nr-5R (CDC1 3 ) 5: 1 . 40 (9H,- s) , 1 , 7 2-1 , 8 5 ( 1H . m) . 2.08- 
2.18(lH,m), 2.33(lH,dt, J=ll . 7, 3 . 4Hz) , 2 . 50-2 . 59 ( 1H, m) , 
15 3. 07 (lH,dt, J=3. 4,12.7Hz) , 3 . 25-3 . 4 2 ( 1H, m) , 3 . 60-3 . 78 ( 3H, m) , 

3.90-3. 98 (lH,m) , 4 . 37 -4 . 4 4 ( 1H, m) , 7 . 58 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
7.74 (lH,dd,J=8. 8, 2.0Hz) , 7 . 88-7 . 95 (3H,m) , 8.29(lH,s). 
MS (FAB) m/z: 455 [(M+H) + , CI 35 ], 457 [(M+H) + , CI 37 ]. 
[Referential Example 259] 2- ( 2-Bromoethyl ) -1- ( tert- 
20 butoxycarbonyl) -4- [ ( 6-chloronaphthalen-2- 
yl) sulfonyl]piperazine 

In methylene chloride (50 ml) was dissolved l-(tert- 
butoxycarbonyl) -4- [ ( 6-chloronaphthalen-2-yl ) sulfonyl] -2- (2- 
hydroxylethyUpiperazine (.1.00 g) , followed by the addition 
25 of carbon tetrabromide (1.46 g) and triphenylphosphine 
(1.15 g) . The resulting mixture was stirred at room 
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temperature for 30 minutes. After the addition of a 
saturated aqueous solution of sodium sulfite, the organic 
layer was collected from the mixture. The organic layer 
was dried over anhydrous sodium sulfate and then distilled 
5 under reduced pressure to remove the solvent. The residue 
was purified by chromatography on a silica gel column 

[hexane : ethyl acetate = 10:1 to 6:1], whereby the title 
compound (990 mg) was obtained as a colorless foam. 

1 H-NMR (CDCI3) 5: 1.41(9H,s), 2 . 2 0-2 . 4 1 ( 3H, m) , 
10 2.44 (lH,dd,J=12. 2, 3.9Hz) , 3 . 04-3 . 15 ( 1H , m) , 3 . 4 3 ( 1H, br s ) , 

3.68 (lH,d, J=12.2Hz) , 3 . 77 ( 1H, d, J=10 . 7Hz ) , 3 . 95-4 . 15 ( 1H , m) , 

4.46(lH,br s), 7 . 58 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 

_ -r_r> o 1 niT_\ -7 Q 1 — 1 Q/W^U tt, \ « 9Q / I H . «1 
/ . / <i ( Itl , UU ,U — O.O,^.. Uili. / , 1 . • r .^i , - - > ,-/- 

MS (FAB) m/z: 518 [(M+H) + , CI 35 ], 520 [(M+H) + , CI 37 ]. 

15 [Referential Example 260] 1- ( tert-Butoxycarbonyl) -4- [ < 6- 

chloronaphthalen-2-yl) sulfonyl] -2- (2-cyanoethyl) piperazine 

In N,N-dimethylformamide (20 ml) was dissolved 2- (2- 
bromoethyl) -1- ( tert-butoxycarbonyl ) -4- [ ( 6-chloronaphthalen- 
2-yl) sulf onyl]piperazine (980 mg) , followed by the addition 

20 of sodium cyanide (102 mg) . The resulting mixture was 
stirred overnight at room temperature. The reaction 
mixture was concentrated under reduced pressure. Ethyl 
acetate was added to the residue and the resulting mixture 
was washed with water and saturated aqueous NaCl solution, 

25 each once. The organic layer thus extracted was dried over 
anhydrous sodium sulfate and distilled under reduced 
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pressure to remove the solvent, whereby the title compound 
(842 mg) was obtained as a colorless foam. 
1 H-NMR (CDC1 3 ) 5: 1.41(9H,s), 1 . 92-2 . 03 ( 1H , m) , 2.21- 
2.44(4H,m), 2 . 48 ( 1H, dd, J=ll . 7 , 3 . 9Hz) , 3 . 13 ( 1H, br s ) , 
3.68(lH,d,J=11.7Hz), 3.77 (lH,d, J=11.7Hz) , 4.09(lH,br s), 
4.38(lH,br s) , 7 . 58 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 
7.73(lH,dd, J=8. 8 ,2.0Hz) , 7 . 88-7 . 95 (3H,m) , 8.29(lH,s) . 
MS (FAB) m/z: 464 [(M+H) + , CI 35 ], 466 [(M+H) + , CI 37 ]. 
[Referential Example 261] 5- [ 2- [ 1- [ ( 6-Chloronaphthalen-2- 
yl) S ulfonyl]piperazin-3-yl] ethyl] tetrazole 

In N,N-dimethylformamide (1.5 ml) was dissolved 1- 
(tert-butoxycarbonyl) -4- [ ( 6-chloronaphthalen-2- 
yl)sulfonyl]-2-(2-cyanoetnyl)piperazine (523 mg) , followed 
by the addition of ammonium chloride (588 mg) and sodium 
azide (741 mg) . The resulting mixture was stirred under 
heating at 100°C. The reaction mixture was concentrated 
under reduced pressure. Ethyl acetate was added to the 
residue and the resulting mixture was washed with water and 
saturated aqueous NaCl solution, each once. The organic 
layer thus extracted was dried over anhydrous sodium 
sulfate and distilled under reduced pressure to remove the 
solvent. The residue was purified by chromatography on a 
silica gel column {methylene chloride : methanol = 50:1), 
whereby a colorless foam was obtained. The resulting 
substance was dissolved in methylene chloride (5 ml), 
followed by the addition of trif luoroacetic acid (5 ml) . 
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The mixture was stirred at room temperature for 1 minutes. 
The reaction mixture was concentrated under reduced 
pressure. The precipitate thus obtained was washed with 
diethyl ether and collected by filtration, whereby the 
title compound (141 mg) was obtained as a colorless solid. 
X H-NMR (DMSO-d 6 ) 8: 1. 95-2. 08 (2H,m) , 2 . 4 5-2 . 70 ( 2H, m) , 2.98- 
3.22(3H,m), 3 . 35-3 . 51 (2H,m) , 3 . 62-3 . 8 8 { 2H, m) , 

7.75(lH,d, J=8.8Hz) , 7 . 88 ( 1H, d, J=8 . 8Hz ) , 8 . 20 ( 1H, d, J=8 . 8Hz ) , 

8.27(lH,s), 8.29<lH,d, J=8.8Hz) , 8.56(lH,s). 

MS (FAB) m/z: 407 [(M+H) + , CI 35 ], 409 [(M+H) + , CI 37 ]. 

In the same manner as in Example A-4, the compounds 
shown in Referential Examples 262 and 263 were obtained. 
r~_^ 4-^-,i tr^^rr,^i Q i _ ft-prt-Rntoxvcarbonvl) -4 - f (5- 

L Cil u-J-ciJ. - — "'"f^ - ~~-J - > - - 

chloroindol-2-yl) sulfonyl] -2- [ (N- 
methylcabamoyl ) methyl ) piperazine 

1 H-NMR (CDCI3 ) 8: 1.40(9H,s), 2 . 34-2 . 45 ( 1H, br) , 2.50- 
2.63(lH,br), 2.63-2.80 (2H,br) , 2 . 83 ( 3H, d, J=4 . 6Hz ) , 2.98- 
3.10(lH,m), 3. 65-4.15 (3H,br) , 4 . 62 ( 1H, br s ) , 6.05- 
6.25(lH,br), 6.97 (lH,d, J=1.7Hz) , 7 . 29 ( 1H, dd, J=8 . 8 , 1 . 7Hz ) , 
7.4 0 (lH,d, J=8.8Hz) , 7 . 66 ( 1H , d, J=l - 7Hz ) . 
MS (FAB) m/z: 471 [(M+H)\ CI 35 ], 473 [(M+H) + , CI 37 ]. 

[Referential Example 263] 1- ( tert-Butoxycarbonyl ) -4- [ (5- 
chloroindol-2-yl) sulfonyl] -2- [ [N- 

(tetrahydrofurfuryl) carbamoyl] methyl] piperazine 



518 



l H-NMR (CDCI3) 6: 1.42(9H,s), 1 . 50-1 . 70 ( 1H, m) , 1.85- 
2.10(3H,m), 2.25-2.35(lH,br) , 2 . 50-2 . 8 5 ( 3H, br ) , 2.89- 
3.20(2H,m), 3 . 25-3 . 50 ( 1H, br ) , 3 . 55-4 . 17 ( 6H, m) , 4.57(lH,br 
s), 6.29(lH,br s), 6. 90-6.97 (lH,m) , 7 . 21-7 . 38 <2H, m) , 7.60- 
7 . 68 (lH,m) . 

MS (FAB) m/z: 541 [(M+H)\ CI 35 ], 543 [(M+H) + , CI 37 ]. 
[Referential Example 264] 1, 4 -Dibenzyl-2- (2- 
f ormylmethyl ) piperazine 

In methylene chloride (30 mL) was dissolved 1,4- 
dibenzyl-2-(2-hydroxyethyl) piperazine (620 mg), followed by 
the addition of 4 -methylmorpholine N-oxide (281 mg) and 
tetrapropylammonium perruthenate (141 mg) under ice 
cooling. Ten minutes later, the resulting mixture was 
allowed to rise back to room temperature, followed by 
stirring. After 18 hours, the solvent was distilled off 
under reduced pressure. The residue was purified by 
chromatography on a silica gel column (ethyl acetate : 
hexane = 1:1), whereby the title compound (360 mg) was 
obtained as a colorless oil. 

l H-NMR (CDCI3) 5: 2 . 33-2 . 82 ( 8H, m) , 3 . 13 ( 1H , brs ) , 
3.34 (lH,d, J=13.2Hz) , 3.48 ( 2H, ABq, J=13 . 2Hz ) , 
3.81(lH,d, J=13.2Hz) , 7.29(10H,m), 9.81(lH,s). 
MS (FAB) m/z: 309 [ (M+H) + ] . 

[Referential Example 265] 1, 4-Dibenzyl-2- [2- (1- 
piperidinyl) ethyl ] piperazine 
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In methanol (10 mL) were dissolved 1 , 4-dibenzyl-2- 
(formylmethyl) piperazine (600 mg) and piperidine (200 mg) . 
After stirring for 30 minutes, the solvent was concentrated 
under reduced pressure. The concentrate was dissolved in 
5 methanol (10 mL) , followed by the addition of sodium 

borohydride (147 mg) . The resulting mixture was stirred. 
Five hours later, the solvent was distilled off under 
reduced pressure. Chloroform was added to the residue and 
the mixture was washed with a saturated aqueous solution of 

10 sodium bicarbonate. The organic layer was dried over 

anhydrous magnesium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
by chromatography on a silica gel column (methylene 
chloride : methanol = 10:1 -» 5:1), whereby the title 

15 compound (640 mg) was obtained as a colorless oil. 

1 H-NMR (CDC1 3 ) 5: 1. 42 (2H,m) , 1.57(4H,m), 1.85(2H,m), 2.22- 
2 . 70 (13H,m) , 3 . 22 ( 1H, d, J=13 . 5Hz ) , 3 . 4 6 ( 2H, Abq, J=13 . 0Hz ) , 
3.99<lH,d, J=13.2Hz) , 7 . 30 (10H, m) . 
MS (FAB) m/z: 378 t(M+H) + ]. 

20 [Referential Example 266] 1- [ ( 5-Chloro-l- 

phenylsulf onylindol-2-yl) sulfonyl] -3- [2- (1- 
piperidinyl) ethyl] piperazine 

To 1, 4-dibenzyl-2- [2- ( 1-piperidinyl ) ethyl ] piperazine 
(740 mg) was added 10% palladium-carbon (100 mg) . The 

25 resulting mixture was dissolved in acetic acid (5.0 ml), 
followed by stirring under a hydrogen gas stream of 1 
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atmospheric pressure. Twenty hours later, the palladium 
was filtered off and the filtrate was concentrated under 
reduced pressure. The resulting residue was dissolved in 
methylene chloride (10 mL) , followed by the addition of 
triethylamine (595 mg) . To the resulting mixture, 5- 
chloro-l-phenylsulfonylindol-2-sulfonyl chloride (765 mg) 
was added dropwise over 90 minutes and stirring was 
continued at room temperature. After 19 hours, chloroform 
was added and the resulting mixture was washed with a 
saturated aqueous solution of sodium bicarbonate. The 
organic layer was dried over anhydrous magnesium sulfate 
and distilled under reduced pressure to remove the solvent. 
The residue was purified by chromatography on a silica gel 
column (methylene chloride : methanol : isopropylamine = 
500:75:1), whereby the title compound (335 mg) was obtained 
as a colorless oil. 

X H-NMR (CDCI3) 5: 1.46-1.86(8H,m) , 2 . 50-3 . 19 ( 11H, m) , 
3.74(2H,m), 7 . 13-7 . 57 ( 6H, m) , 7 . 99 ( 1H, d, J=9 . 5Hz ) , 
8.02 (lH,d, J=8.3Hz) , 8.22 (lH,d, J=9.0Hz) . 
MS ( FAB) m/z: 551 [ (M+H) + ] . 

[Referential Example 267] 1, 4-Dibenzyl-2- [2- (2- 
methoxyethyl) aminoethyl] piperazine 

In the same manner as in Referential Example 265, the 
title compound was obtained. 
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1 H-NMR (CDCI3) 5: 1.84(2H,m), 2.22(3H,m), 2 . 51-2 . 81 ( 8H, m) , 
3.23(lH,d, J=14.4Hz) , 3.35(3H,s), 3 . 4 1-3 . 52 ( 4H , m) , 
4 . 02 (lH,d, J=13.2Hz) , 7.30(10H,m) . 
MS (FAB) m/z: 368 (M+H) + . 
5 [Referential Example 268] 

2- [2- [N- (tert-Butoxycarbonyl) - (2-methoxyethyl) amino] ethyl] - 
1, 4-dibenzyl-piperazine 

To l,4-dibenzyl-2-[2-[ (2- 
methoxyethyl) amino] ethyl] piperazine (540 mg) was added di- 
10 tert-butyl dicarbonate (353 mg) . The resulting mixture was 
dissolved in methylene chloride (10 mL) , followed by the 
addition of triethylamine (223 mg) . After stirring for 3 

..t. . -i— — -i - „ _ 4- „ ^ T>K ^ 1 ,ronf i.rac: 

OayS, Clie ledULJ-UH woo lcj.uuuoi.cu. mii * ■ ^ w-^ » - " — - 

concentrated under reduced pressure. The residue was 
15 purified by chromatography on a silica gel column 

(methylene chloride : methanol = 100:1), whereby the title 
compound (610 mg) was obtained as a colorless oil. 
1 H-NMR (CDCI3) 5: 1.40(9H,s), 1.87(2H,m), 2.21<3H,m), 
2.53(2H,m), 2.68(2H,m), 3 . 22-3 . 52 ( 9H, m) , 3.29(3H,s), 
20 4 . 03 (lH,d, J=13. 5Hz) , 7 . 30 (10H,m) . 
MS (FAB) m/z: 468 [ (M+H) + ] . 

[Referential Example 269] 3- [2- [N- (tert-Butoxycarbonyl) -N- 
(2-methoxyethyl) amino] ethyl] -1- [ (5-chloro-l- 
phenylsulf onylindol-2-yl ) sulfonyl] piperazine 
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To 2- [2- [N- (tert-butoxycarbonyl) -2- 
methoxyethyl) amino] ethyl] -1 , 4-dibenzyl-piperazine (610 mg) 
was added 10% palladium-carbon (100 mg) . The resulting 
mixture was dissolved in methanol (10 mL) , followed by 
stirring under a hydrogen gas stream of 1 atmospheric 
pressure. After 3 days, palladium was filtered off and the 
solvent was concentrated under reduced pressure. The 
residue was dissolved in methylene chloride (10 mL) , 
followed by the addition of triethylamine (390 mg) - To the 
resulting mixture, 5-chloro-l-phenylsulf onylindole-2- 
sulfonyl chloride (503 mg) was added dropwise over 30 
minutes. Stirring was continued at room temperature. 
After 22 hours, chloroform was added and the resulting 
mixture was washed with a saturated aqueous solution of 
sodium bicarbonate. The organic layer was dried over 
anhydrous sodium sulfate and distilled under reduced 
pressure to remove the solvent. The residue was purified 
by chromatography on a silica gel column (methylene 
chloride : methanol = 25:1), whereby the title compound 
(490 mg) was obtained as a colorless oil. 

1 H-NMR (CDC1 3 ) 5: 1.45(9H,s), 1 . 4 6-3 . 7 6 ( 15H, m) , 3.31(3H,s), 
7.21-7.56(6H,m), 8 . 01 (2H, d, J=7 . 4Hz ) , 8 . 22 ( 1H, d, J=9 . 1Hz) . 
MS ( FAB) m/z: 641 [ (M+H) + ] . 

[Referential Example 270]. Ethyl 5-hydrazino-3- (pyridin-4 - 
yl) -1, 2, 4-triazine-6-carboxylate 
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At room temperature, ethyl 2 , 5-dihydro-5-oxo-3- 
(pyridin-4-yl)-l,2 / 4-triazine-6-carboxylate (246 mg) was 
added to phosphorus oxychloride (3 ml) in one portion, 
followed by stirring for 5 minutes. The reaction mixture 
was then heated to 90°C and stirred for 6 hours. After 
completion of the reaction, the solvent was distilled off. 
The residue was successively added with ice water, a 
saturated aqueous solution of sodium bicarbonate and 
diethyl ether. The organic layer thus separated was dried 
over anhydrous magnesium sulfate. The desiccant was 
removed by filtration. To the filtrate was added dioxane 
(50 ml), followed by cooling to 0°C. Hydrazine monohydrate 
(14 6 ul) was added and the mixture was stirred for 1 
minute. The solvent was distilled off and water was added 
to the residue. The pale yellow powder thus precipitated 
was collected by filtration and dried, whereby the title 
compound (52 mg) was obtained. 

X H-NMR (DMSO-d 6 ) 8: 1 . 3 6 ( 3H, t , J=7 . 3Hz ) , 4 . 41 (2H, q, J=7 . 3Hz) , 
5.32(2H,br), 8.35(2H,br s), 8 . 8 1 ( 2H, d, J=6 . 4Hz ) , 
9. 61 (lH,br) . 

MS (FAB) m/z: 261 (M+H) + . 

[Referential Example 271] Ethyl 3- (pyridin-4-yl ) -1, 2, 4- 
triazine-6-carboxylate 

In ethanol (5 ml) was suspended ethyl 5-hydrazino-3- 
(pyridin-4-yl) -1, 2, 4-triazine-6-carboxylate (50 mg). To 
the resulting suspension, mercury (II) oxide (98 mg) was 
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added and the resulting mixture was heated under reflux for 
9 hours. After completion of the reaction, the insoluble 
matter was removed through Celite filtration. The filtrate 
was concentrated and the concentrate was separated into 
layers by the addition of ethyl acetate and water. The 
organic layer thus obtained was dried over anhydrous 
magnesium sulfate. The filtrate was concentrated, whereby 
a crudely purified product of the title compound (23 mg, 
pale yellow powder) was obtained. 

X H-NMR (CDC1 3 ) 5: 1.52(3H,t, J=7.3Hz) , 4 . 61 ( 2H, q, J=7 . 3Hz) , 
8.45(2H,d, J=6.4Hz), 8 . 89 (2H, d, J=6 . 4Hz) , 9.33(lH,s). 
MS (FAB) m/z: 231 (M+H) + . 

. . , „ -1 _ otii Pf>,„l Kmmn /nwri Hi n-/l-vl 1 acetate 

[Reterentiax LXdmpxc ^ ' ^- j i-.^^- — >rj - 

hydrochloride 

At room temperature, ethyl pyridin-4 -ylacetate (5.00g) 
was dissolved in acetic acid (100 ml), followed by the 
addition of a saturated acetic acid solution (50 ml) of 
hydrogen bromide. Bromine (1.56 ml) was slowly added 
dropwise to the resulting mixture. After stirring at room 
temperature for 1 hour, the reaction mixture was 
concentrated. Acetone was added to the concentrate. 
Colorless powder was collected by filtration, followed by 
drying. The resulting powder was extracted with ethyl 
acetate and a saturated aqueous solution of sodium 
bicarbonate. The organic layer was dried over anhydrous 
sodium sulfate and the filtrate was concentrated. The 
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residue was purified by chromatography on a silica gel 
column (hexane : ethyl acetate = 1:1), followed by the 
addition of IN hydrochloric acid (in ethanol) to make the 
mixture acidic. The acidified solution was concentrated, 
5 whereby the title compound (colorless powder, 2.68 g) was 
obtained . 

1 H-NMR (DMSO-d 6 ) 8: 1 . 20 ( 3H, t , J=7 . 3Hz ) , 4 . 15-4 . 30 (2H, m) , 
6.28-6.29 (lH,m) , 8 . 01 ( 2H, d, J=6 . 4Hz ) , 8 . 92 ( 2H, d, J=6 . 4Hz ) . 
MS (FAB) m/z: 244 [(M+H) + , Br 79 ], 246 [(M+H) + , Br 81 ]. 
10 [Referential Example 273] Ethyl (pyridin-4-yl ) glyoxylate 

hydrate 

Ethyl bromo (pyridin-4-yl) acetate hydrochloride (2.05 

i ■ i 3 j_ »i m *-J -I -rm «4- Wit rl -F/-. •^m^m -i ci I 1 H ml \ =a +■ rnnm 

g; was uxssu j. vcu xn u , 11- uj.m= i,n jr -i. a. v^m^i.^. v-^. * * - "— > — 

temperature, followed by the addition of sodium azide (1.43 

15 g ) . The resulting mixture was stirred for 30 minutes. 

After the addition of water and stirring, the insoluble 
matter was filtered off and the filtrate was concentrated. 
The residue was extracted with diethyl ether and saturated 
aqueous NaCl solution. The organic layer thus obtained was 

20 dried over anhydrous magnesium sulfate. The filtrate was 
concentrated and the residue was crystallized from 
methylene chloride, whereby the title compound (yellow 
powder, 300 mg) was obtained. 

1 H-NMR (DMSO-dg) 5: 1 . 10 ( 3H, t , J=7 . 3Hz ) , 4 . 05 ( 2H, d, J=7 . 3Hz ) , 
25 7.22(2H,s), 7.48 (2H,d, J=5.9Hz) , 8 . 56 (2H, d, J=6 . 4Hz) . 
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MS (EI) m/z: 198 (M+18) + , 179 M + . 

[Referential Example 274] Ethyl 2 , 5-dihydro-5-oxo-6- 
(pyridin-4-yl) -1, 2, 4-triazine-3-carboxylate 

Ethyl thiooxamate (172 mg) was suspended in ethanol (5 
ml) at 0°C, followed by the addition of hydrazine 
monohydrate (63 ul) . While the resulting gas was 
suctioned, the resulting mixture was stirred for 30 
minutes. Ethyl (pyridin-4-yl) glyoxylate hydrate (254 mg) 
was added to the reaction mixture and the mixture was 
stirred at room temperature for 30 minutes. After heating 
under reflux for 4 hours, the reaction mixture was 
concentrated. The yellow powder thus precipitated was 

. r: i 4- 4 r,^^ ^v-i uhprphv f h(= title 

coiiectea j-j-j. lid u j-^xx — t ^ 

compound (140 mg) was obtained. 

""■H-NMR (DMSO-d 6 ) 8: 1 . 36 (3H, t , J=7 . 3Hz) , 4 . 42 (2H, d, J=7 . 3Hz ) , 
8.08 (2H,d, J=4.9Hz) , 8.74(2H,br s). 
MS (FAB) m/z: 247 (M+H) + . 

[Referential Example 275] 2 , 5-Dihydro-5-oxo-6- (pyridin-4- 
ylj -1,2, 4-triazine-3-carboxylic acid 

In the same manner as in Referential Example 11, the 
title compound was synthesized. 

1 H-NMR (DMSO-d 6 with one drop of TFA) 5: 8 . 65 (2H, d, J=5 . 4Hz) , 
8.88(lH,s), 9.00(2H,d, J=5.4Hz) . 

[Referential Example 276] 1- ( 4 -Bromophenylsulf onyl) -4- 
(tert-butoxycarbonyl) piperazine 
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Diisopropylethylamine (4.00 ml) was added to a 
solution of 4-bromobenzenesulfonyl chloride (3.00 g) and 1- 
(tert-butoxycarbonyl)piperazine (2.40 g) in methylene 
chloride (50 ml) at room temperature. After stirring at 
room temperature for 30 minutes, the reaction mixture was 
concentrated under reduced pressure. The residue thus 
obtained was purified by chromatography on a silica gel 
column (hexane : ethyl acetate = 4:1 -> 1:1), followed by 
reprecipitation in a hexane - methylene chloride system, 
whereby the title compound (4.47 g) was obtained as a 
colorless solid. 

a H-NMR (CDC1 3 ) 6: 1.41(9H,s), 2 . 97 ( 4H , t , J=5 . 1Hz ) , 

3.51 (4H,t, J-5.1HZ) , 7.61(2H,d, J=8.8Hz) , 7 . 69 ( 2H , d, J=6 . 8Hz ) . 

MS (FAB) m/z: 405 [(M+H) + , Br 79 ], 407 [(M+H) + , Br 81 ], 349 
t (M+H-isobutene) + , Br 79 ], 351 [ (M+H-isobutene ) + , Br 81 ], 305 
[ (M+H-isobutene-C0 2 ) + , Br 79 ], 307 [ (M+H-isobutene-CO 2 ) \ 

Br 81 ] . 

[Referential Example 277] 1- ( tert-Butoxycarbonyl ) -4- [ 4- 
(pyridin-4-yl)benzenesulfonyl]piperazine 

To a solution of 1- (4-bromobenzenesulfonyl) -4- (tert- 
butoxycarbonyDpiperazine (1.00 g) in tetrahydrof uran (50 
ml) were added diethyl (pyridin-4-yl ) boron (470 mg) , 
tetrabutylammonium bromide (480 mg) , potassium hydroxide 
(625 mg) , tetrakistriphenylphosphine palladium (285 mg) and 
water (800 pi) at room temperature. The resulting mixture 
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was heated under reflux for 1 hour. After allowed to cool 
down, the reaction mixture was added with ethyl acetate (50 
ml) and water (100 ml). The water layer thus separated was 
extracted with ethyl acetate (50 ml). The organic layers 
5 were combined, washed with saturated aqueous NaCl solution 
(50 ml), dried over anhydrous sodium sulfate and distilled 
under reduced pressure to remove the solvent. The residue 
was purified by chromatography on a silica gel column 
(methylene chloride : ethyl acetate = 1:1), whereby the 
10 title compound (540 mg) was obtained as a colorless 

transparent viscous substance. 

X H-NMR (CDC1 3 ) 6: 1.41(9H,s), 3 . 04 ( 4H , t , J=5 . 0Hz ) , 

3.54 (4H,t, J=5.0Hz) , 7 . 52 (2H, d, J=5 . 9Hz) , 7 . 7 9 ( 2H, d, J=S . 6Hz ) , 

7.87 (2H,d, J=8.8Hz) , 8 . 74 (2H, d, J=5 . 9Hz) . 

15 [Referential Example 278] 1- [ ( 6-Chlorobenzo [b] thien-2- 

yl) sulfonyl]-3- (2-methylpropyl ) piperazine 

To a methylene chloride solution (30 ml) of 2-(2- 
methylpropyl) piperazine hydrochloride (353 mg) were, added 
6-chlorobenzo[b] thiophene-2-sulf onyl chloride (438 mg) and 

20 triethylamine (498 mg) . The resulting mixture was stirred 
at room temperature for 3 hours. Distilled water and 
methylene chloride were added. The water layer thus 
obtained was extracted three times with methylene 
chloride . The organic layers were combined, dried, over 

25 anhydrous sodium sulfate and distilled under reduced 

pressure to remove the solvent. The residue was subjected 
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to chromatography on a silica gel column (methanol : 
methylene chloride = 1:100), whereby the title compound 

(363 mg) was obtained as a pale yellow oil. 

1 H-NMR (CDC1 3 ) 5: 0.78-0. 94(0. 5H,m), 1 . 16-1. 34 (0 . 5H,m) f 

1.40-1.54 (lH,m) , 1.70(3H,s), 1.71(3H,s), 

2.24 (lH,t, J=11.2Hz) , 2.55 (lH,dt,J=3. 4,11. 2Hz) , 2.92- 

3.08(2H,m), 3 . 52-3 . 62 ( 2H, m) , 3 . 65-3 . 7 4 ( 1H, m) , 

4.92(lH,d, J=8.3Hz) , 7 . 43 (1H, dd, J=8 . 8 , 2 . 0Hz) , 7.74(lH,s), 

7.81(lH,d, J=8.8Hz) , 7.85(lH,d, J=2.0Hz) . 

MS (FAB) m/z: 383 [(M+H) + , Cl 35 ] , 385 [(M+H) + , CI 37 ]. 
[Referential Example 279] 1- [ ( 5-Bromopyrimidin-2- 

yl) carbonyl] -4- [ ( 6-chlorobenzo [b] thiophen-2-yl ) sulf onyl ] -2- 
(2-methylpropyl)piperazine 

To an N,N-dimethylformamide solution (60 ml) of l-[(6- 
chlorobenzo [b] thiophen-2-yl ) sulf onyl] -3- (2- 

methylpropyDpiperazine (2.55 mg) were added bromo-tris- 
pyrrolidino-phosphonium hexaf luorophosphate (607 mg, 1.17 
mmol), (4-bromopyrimidin-2-yl)carboxylic acid (237 mg) and 
triethylamine (118 mg) , followed by stirring at room 
temperature for 13 hours. After completion of the 
reaction, the solvent was distilled off under reduced 
pressure. Distilled water and methylene chloride were 
added to the residue. The water layer thus obtained was 
extracted three times with methylene chloride. The organic 
layers were combined and washed with distilled water. 
After drying over anhydrous magnesium sulfate, the solvent 
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was distilled under off under reduced pressure. The 
residue was subjected to chromatography on a silica gel 
column (methanol : methylene chloride = 1:100), followed by 
crystallization from ethyl acetate - diethyl ether, whereby 
5 the title compound (326 mg) was obtained as brown crystals. 
2 H-NMR (CDC1 3 ) 5: 0.70-1.07 (lH,m) , 1 . 20-1 . 32 ( 1H , m) , 1.64- 
1.76(lH,m), 1.79(3H,s), 1.83(3H,s), 2 . 5 6-2 . 97 ( 2H , m) , 3.36- 
3.66(2H,m), 3.70-3.81 (lH,m) , 3 . 85-3 . 94 ( 0 . 5H, m) , 4.57- 
5. 03 (0. 5H,m) , 7 . 4 6 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 7.75(lH,s), 
10 7.82 (lH,d, J=8.8Hz) , 7.88(lH,br), 8 . 58-8 . 72 (2H,m) . 

MS (FAB) m/z=555 (M + ) , 557 [(M+2) + ], 559 [<M+4) + ]. 
[Referential Example 280] 1- ( tert-Butoxycarbonyl ) -3 , 3- 
dimethylpiperazine 

To a methylene chloride solution (5.0 ml) of 2,2- 
15 dimethylpiperazine (460 mg, 4.03 mmol) (J. Med. Chem., 

1995, 38, 4389) was added di-tert-butyl dicarbonate (780 
pi). The resulting mixture was stirred for 3 hours. The 
reaction mixture was diluted with methylene chloride and 
then added with saturated aqueous NaCI solution to separate 
20 into two layers. The water layer thus obtained was 

extracted with methylene chloride. The extract was dried 
over anhydrous sodium sulfate and concentrated under 
reduced pressure. The crudely purified product was 
purified by chromatography on a silica gel column 
25 (methylene chloride : methanol = 10:1), whereby the title 

compound (360 mg) was obtained as a colorless oil. 
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1 H-NMR (CDCI3) 8: 1.19(6H,s), 1.46(9H,s), 

2.93(2H,t, J=4.9Hz) , 3.23(2H,s), 3 . 42-3 . 48 (2H, br ) , 3.95- 
4 .01 (1H, s) . 

[Referential Example 281] 4- (tert-Butoxycarbonyl) -1- [ ( 6- 
chloronaphthalen-2-yl) sulfonyl] -2, 2-dimethylpiperazine 

To a solution of 1- ( tert-butoxycarbonyl ) -3 , 3- 
dimethylpiperazine (125 mg) in methylene chloride (3.0 ml) 
were added triethylamine (90 ml) and 6-chloronaphthalene-2- 
sulfonyl chloride (167 mg) . The resulting mixture was 
stirred at room temperature for 84 hours. The reaction 
mixture was diluted with methylene chloride and added with 
a saturated aqueous solution of sodium chloride to form two 
layers. The organic layer obtained by separation was dried 
over anhydrous sodium sulfate and concentrated under 
reduced pressure. The crudely purified product was 
purified by chromatography on a silica gel column (hexane : 
ethyl acetate = 8:1), whereby the title compound (155 mg) 
was obtained as a colorless solid. 

a H-NMR (CDCI3) 8: 1.31(6H,s), 1.44(9H,s), 3.22(2H,br s) , 
3.4 9-3. 62 (2H,br) , 3.57-3. 62 (2H,br) , 

7.56(lH,dd, J=8.8,2.0Hz) , 7 . 7 9 ( 1H, d, J=8 . 8Hz) , 7.86<lH,s), 
7.87-7.92(3H,m) , 8.36(lH,s). 

[Referential Example 282] 1- [ ( 6-Chloronaphthalen-2- 
yl) sulfonyl] -2, 2-dimethylpiperazine hydrochloride 
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To a methylene chloride solution (0.5 ml) of 4-(tert- 
butoxycarbonyl) -1- [ ( 6-chloronaphthalen-2-yl ) sulf onyl ] -2 , 2- 
dimethylpiperazine (140 mg) was added a saturated solution 
(0.5 ml) of hydrochloride in ethanol . The resulting 
mixture was stirred at room temperature for 14 hours. 
Ethanol was added to the reaction mixture. After the 
sufficient removal of hydrochloric acid by azeotropy, the 
residue was dried using a vacuum pump, whereby the title 
compound (119 mg) was obtained as a colorless solid. 
1 H-NMR (DMSO-d 6 ) 8: 3.17(4H,br s), 3 . 50-3 . 95 ( 4H, br ) , 
7.44 (2H, t, J=3.9Hz) , 7 . 57 ( 2H, d, J=8 . 8Hz ) , 7 . 66 ( 1H, t , J=3 . 9Hz ) , 
7.92 (2H,d, J=8.8Hz) , 8 . 36 ( 1H, d, J=7 . 8Hz ) , 9 . 21 (2H, d, J=3 . 9Hz) . 
MS (FAB) m/z: 339 [(M+H) + , CI 35 ], 341 [(M+H) + , CI 37 ). 
[Referential Example 283] 4 - ( tert-Butoxycarbonyl ) -2 , 2- 
dimethyl-1- [4- (pyridin-4-yl) benzoyl] piperazine 

To a solution of 1- (tert-butoxycarbonyl) -3, 3- 
dimethylpiperazine (173 mg) in a mixture of N,N- 
dimethylformamide (2.5 ml) and tr iethylamine (1.0 ml) was 
added ( 4-nirophenyl ) 4- (4-pyridyl) benzoate (330 mg). The 
resulting mixture was stirred at 60°C for 5 days. The 
reaction mixture was diluted with methylene chloride and 
then added with a saturated aqueous solution of sodium 
chloride to form two layers. The organic layer obtained by 
separation was washed with a saturated aqueous solution of 
sodium bicarbonate and an aqueous solution of sodium 
chloride, dried over anhydrous sodium sulfate and 
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concentrated under reduced pressure. The crudely purified 
product was purified by chromatography on a silica gel 
column (methylene chloride : methanol = 50:1), whereby the 
title compound (199 mg) was obtained as colorless 
5 amorphous . 

X H-NMR (CDC1 3 ) 5: 1.49(9H,s), 1.61(6H,s), 3 . 45-3 . 56 ( 6H, m) , 
7.50(2H,d, J=5.9Hz) , 7 . 51 (2H, d, J=7 . 8Hz) , 7 . 67 ( 2H , d, J=7 . 8Hz ) , 
8.69(lH,d, J=5.9Hz) . 
MS (FAB) m/z: 369 (M+H) + . 
10 [Referential Example 284] 1 , 4-bis ( tert-Butoxycarbonyl ) -2- 

(2-hydroxyethyl) piperazine 

In methanol (200 ml) and concentrated hydrochloric 
acid (5.4 ml) was dissolved 1 , 4 -dibenzyl-2- ( 2- 
hydroxyetyl) piperazine (19.2 g) - Palladium hydroxide (1.02 
15 g) was then suspended in the resulting solution. The 

resulting suspension was vigorously shaken at room 
temperature for 15.5 hours under a hydrogen gas atmosphere 
of 1 atmospheric pressure. The catalyst was filtered off 
and the filtrate was concentrated under reduced pressure. 
20 The residue thus obtained was added with methylene chloride 
(250 ml), methanol (50 ml) and diisopropylethylamine (20.0 
ml) to dissolve the former in the latter. Under ice 
cooling, di-tert-butyl dicarbonate (27.0 g) was added and 
the resulting mixture was stirred at room temperature for 
25 18.5 hours. The solvent was distilled off under reduced 

pressure. The residue was subjected to chromatography on a 



534 



silica gel column (hexane : ethyl acetate = 9:1 -> hexane : 
ethyl acetate = 1:1). Hexane was added to the residue to 
solidify the same, whereby the title compound (16.1 g) was 
obtained as colorless powder. 

1 H-NMR (CDC1 3 ) 8: 1.46, 1 . 48 (18H, each s), 1 . 30-1 . 90 ( 2H, m) , 

2.70-4.40 (10H,m) . 

MS (FAB) m/z: 331 (M+H) + . 

[Referential Example 285] 1, 4-Bis (tert-butoxycarbonyl) -2- 
formylmethylpiperazine 

In methylene chloride (150 ml) was dissolved 1,4- 
bis (tert-butoxycarbonyl) -2- (2-hydroxyethyl) piperazine . 
Under ice cooling, N-methylmorpholine (2.14 g) and tetra-n- 
propylammonium perruthenate (0.97 g) were added to the 
reaction mixture, followed by stirring at room temperature 
for 17 hours. The reaction mixture was then distilled off 
under reduced pressure. The residue was subjected to. 
chromatography on a silica gel column (hexane : ethyl 
acetate = 9:1 to 2:1), whereby the title compound (3.11 g) 
was obtained as colorless powder. 

1 H-NMR (CDCI3) 5: 1.45(18H,s), 2 . 50-3 . 10 ( 15H, m) , 3.70- 
4.20(3H,m), 4.66(lH,br), 9.76(lH,s). 
MS (FAB) m/z: 329 (M+H) + . 

[Referential Example 286] 1 , 4-Bis (tert-butoxycarbonyl) -2- 
[3- (thien-2-yl) -2-propenyl] piperazine 
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In tetrahydrofuran {50 ml) was dissolved 1 , 4 -bis ( tert- 
butoxycarbonyl) -2-formylmethylpiperazine (1.01 g) . Under 
ice cooling, a solution of [ (thien-2-yl ) methyl ] phosphonium 
(1.62 g) in chloroform (100 ml) was added to the resulting 
solution, followed by the dropwise addition of 1,8- 
diazabicyclo [5 . 4 . 0] -7-undecene (620 pi). The resulting 
mixture was stirred at room temperature for 15 hours. The 
reaction mixture was distilled under reduced pressure. 
The residue was subjected to chromatography on a silica gel 
column (hexane : ethyl acetate = 9:1 to 2:1), whereby the 
title compound (1.13 g) was obtained as a pale yellow oil. 
1 H-NMR (CDC1 3 ) 8: 1.30-1.50 (18H,m) , 2 . 30-2 . 50 ( 1H, m) , 2.50- 
3.10(4H,m), 3.40-4 . 60 (4H,m) , 5 . 45-6 . 05 ( 1H, m) , 6.50- 
6.65(lH,m), 6. 85-7 . 30 (3H,m) . 
MS (FAB) m/z: 409 (M+H) + . 

[Referential Example 287] 1 , 4 -Bis ( tert-butoxycarbonyl ) -2- 
[3- (thien-2-yl) propyl jpiperazine 

In methanol (70 ml) was dissolved 1 , 4-bis (tert- 
butoxycarbonyl ) -2- [ 3- (thien-2-yl) -2-propenyl ] piperazine 
(1.01 g) . In the resulting solution was suspended 10% 
palladium-carbon (50% wet, 431 mg) , followed by vigorous 
shaking at room temperature for 6 hours under a hydrogen 
gas atmosphere of 1 atmospheric pressure. The catalyst was 
filtered off and the filtrate was concentrated under 
reduced pressure. The residue was subjected to 
chromatography on a silica gel column (hexane : ethyl 
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acetate = 9:1 to 2:1), whereby the title compound (975 mg) 
was obtained as colorless powder. 

1 H-NMR (CDC1 3 ) 5: 1.45(9H,s), 1.46(9H,s), 1 . 50-1 . 80 ( 4H, m) , 
2.70-3.00 (5H,m) , 3 . 80-4 . 2 0 ( 4H, m) , 7 . 75-7 . 80 { 1H, m) , 7.85- 
5 7.95(lH,m), 7 . 10 (1H, d, J=5 . 1Hz) . 

MS (FAB) m/z: 411 (M+H) + . 

[Referential Example 288] 1- [ ( 5-Chloro-l- 
phenylsulfonylindol-2-yl) sulfonyl] -3- [3- (thien-2- 
yl ) propyl ] piperazine 
10 In the same manner as in Referential Example 220, the 

title compound was obtained. 

"H-NMR (CDCI3) 5: 1.35-1.80 (4H,m) , 2 . 55-2 . 65 ( 1H, m) , 2.75- 
3.10(6H,m), 3.77 (2H, t, J=10.9Hz) , 6 . 70-6 . 80 ( lH,m) , 6.85- 
6.95(lH,m), 7. 05-7. 15 (lH,m) , 7 . 35-7 . 0 ( 4H , m) , 7.50- 

15 7.60(2H,m), 8 . 00-8 . 10 (2H, m) , 8 . 22 ( 1H, d, J=9 . 3Hz ) . 

MS (FAB) m/z: 564 [(M+H) + , CI 35 ], 566 [(M+H) + , CI 37 ]. 
[Referential Example 289] 1 , 4 -Bis ( tert-butoxycarbonyl ) -2- 
[3- (3, 4-dimethoxyphenyl) -2-propenyl ] piperazine 

In the same manner as in Referential Example 286, the 

20 title compound was obtained. 

X H-NMR (CDCI3) 5: 1.40-1.50(18H,m) , 2 . 35-3 . 10 ( 5H, m) , 3.75- 
4.30 (10H,m) , 5. 50-6. 05 (lH,m) , 6 . 30-6 . 50 ( 1H, m) , 6.75- 
6. 90 (3H,m) . 

MS (FAB) m/z: 463 (M+H) + . 
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[Referential Example 290] 1 , 4-Bis (tert-butoxycarbonyl ) -2- 
[3- (3, 4-dimethoxyphenyl) propyl] piperazine 

In the same manner as in Referential Example 287, the 
title compound was obtained. 
5 1 H-NMR (CDC1 3 ) 5: 1.45(18H,s), 1 . 20-1 . 70 ( 4H, m) , 2.50- 

3.05(5H,m), 3 . 70-4 . 20 ( 10H, m) , 6 . 65-6 . 80 ( 3H, m) . 
MS (FAB) m/z: 465 (M+H) + . 

[Referential Example 291] 1- [ ( 5-Chloro-l- 
phenylsulfonylindol-2-yl) sulfonyl]-3- [3- (3, 4- 
10 dimethoxyphenyl) propyl] piperazine 

In the same manner as in Referential Example 220, the 
title compound was obtained. 

X H-NMR (CDCI3) 5: 1 . 30-1 . 70 ( 4H, m) , 2 . 50-2 . 65 ( 3H, m) , 2.75- 
3.05(4H,m), 3 . 70-3 . 90 ( 8H , m) , 6 . 0-6 . 70 (2H, m) , 6.75- 
15 6.80(lH,m), 7.35-7.50 (4H,m) , 7 . 50-7 . 60 (2H, m) , 

8.02 (2H,d, J=8.1Hz) , 8 . 22 ( 1H, d, J=9 . 0Hz) . 
MS (FAB) m/z: 619 [(M+H)\ CI 35 ], 621 [(M+H) + , CI 37 ]. 
[Referential Example 292] 1 , 4 -Bis ( tert-butoxycarbonyl ) -2- 
(2-bromoethyl) piperazine 
20 In methylene chloride (70 ml) were dissolved 1,4- 

bis (tert-butoxycarbonyl) -2- (2-hydroxyethyl ) piperazine (2.01 
g) and triphenylphosphine (1.98 g) . Under ice cooling, 
carbon tetrabromide (3.07 g) was added to the resulting 
solution, followed by stirring at room temperature for 2.5 
25 hours. The reaction mixture was extracted with a 10% 
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aqueous solution of sodium thiosulfate. The organic layer 
was washed with saturated aqueous NaCl solution, dried over 
anhydrous sodium sulfate an distilled under reduced 
pressure to remove the solvent. The residue was subjected 
to column chromatography (hexane : ethyl acetate =4:1) 
using as a carrier silica gel, whereby the title compound 
(2.20 g) was obtained as colorless powder. 

1 H-NMR (CDC1 3 ) 8: 1.47, 1 . 48 ( 18H, each s), 2 . 00-2 . 20 (2H, m) , 
2.70-3.00 (3H,m) , 3 . 30-3 . 4 5 ( 2H, m) , 3 . 80-4 . 4 0 { 4H , m) . 
[Referential Example 293] 1 , 4-Bis ( tert-butoxycarbonyl ) -2- 
[2- [ (pyrrolidin-l-yl) sulfonyl] ethyl] piperazine 

Sodium sulfite (1.68 g) was dissolved in water (90 
ml). Under ice cooling, a solution of 1 , 4 -bis ( tert- 
butoxycabonyl) -2- (2-bromoethyl) piperazine (2.20 g) in N,N- 
dimethylformamide (90 ml) was added to the reaction 
mixture, followed by stirring at 50°C for 15 hours. The 
reaction mixture was then concentrated under reduced 
pressure. The residue was added with ethanol and the 
insoluble matter was filtered off. The filtrate was 
concentrated under reduced pressure, whereby the crudely 
purified product (2.98 g) was obtained as a colorless 
paste. The crudely purified product was then dissolved in 
N,N-dimethylformamide (10ml). Under ice cooling, thionyl 
chloride (407 ul) was added dropwise, followed by stirring 
at 0°C for 0.5 hour and at room temperature for 1 hour. 
Ice water (40 ml) was poured into the reaction mixture. 
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After the removal of the insoluble matter, the residue was 
dried. The residue was then dissolved in methylene 
chloride. The resulting solution was dried over anhydrous 
sodium sulfate and distilled under reduced pressure to 
remove the solvent, whereby pale yellow oil (524.9 mg) was 
obtained. The crudely purified product was then dissolved 
in methylene chloride (10 ml), followed by the addition of 
diisopropylethylamine (500 pi) and pyrrolidine (220 pi) 
under ice cooling. The resulting mixture was stirred at 
room temperature for 19 hours. The reaction mixture was 
distilled under reduced pressure. The residue was 
subjected to column chromatography (hexane : ethyl acetate 
= 1:1) using silica gel as a carrier, whereby the title 
compound (122 mg) was obtained as a pale yellow oil. 
^-H-NMR (CDC1 3 ) 5: 1. 47, 1 . 47 ( 18H, each s), 1 . 85-2 . 20 ( 6H, m) , 
2.70-3.10(5H,m) , 3 . 30-3 . 4 0 ( 4H , m) , 3 . 80-4 . 30 ( 4H, m) . 
[Referential Example 294] 1- [ ( 5-Chloro-l- 
phenylsulfonylindol-2-yl) sulfonyl] -3- [2- [ (pyrrolidin-1- 
yl) sulfonyl]ethyl]piperazine 

In the same manner as in Referential Example 220, the 
title compound was obtained. 

1 H-NMR (CDCI3) 8: 1.80-2.00 (6H,m) , 2 . 60-2 . 70 ( 1H, m) , 2.80- 
3.1(6H,m), 3.30-3.40(4H,m) , 3 . 65-3 . 85 ( 2H, m) , 7.40- 
7.50(4H,m), 7 . 50-7 . 60 (2H, m) , 8 . 01 (2H, d, J=7 . 8Hz) , 
8.22(2H,d, J=8.3Hz) . 

MS (FAB) m/z: 601 [(M+H)\ CI 35 ], 603 [(M+H)+, CI 37 ]. 
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[Referential Example 295] 4-(Chloro-2- 
methoxyphenyl ) methanol 

In tetrahydrof uran (100 ml) was dissolved 4-chloro-2- 
methoxyphenylcarboxylic acid (20.1 g) , followed by purging 

5 with argon. A borane-methylsulf ide complex (11.0 ml) was 
added dropwise to the reaction mixture. After completion 
of the dropwise addition, when reflux due to the emission 
of heat generated by the reaction stopped, stirring was 
conducted at room temperature for 2 hours. Under ice 

10 cooling, water was added to the reaction mixture. The 

resulting mixture was extracted with ethyl acetate and a 
saturated aqueous solution of sodium bicarbonate. The 
organic layer thus obtained was washed with saturated 
aqueous NaCl solution, dried over anhydrous sodium sulfate 

15 and distilled under reduced pressure to remove the solvent, 

whereby the title compound (17.6 g) was obtained as pale 
yellow powder. 

1 H-NMR (CDC1 3 ) 5: 2.25(lH,s), 3.85(3H,s), 4.63(2H,s), 

6.86(lH,d, J=1.8Hz) , 6. 92 ( 1H, dd, J=8 . 2 , 1 . 8Hz ) , 
20 7.21 (lH,d, J=8.2Hz) . 

[Referential Example 296] 4 -Chloro-l-f ormyl-2- 

methoxybenzene 

In methylene chloride (80 ml) was dissolved (4-chloro- 

2-methoxyphenyl) methanol (3.69 g) . Under ice cooling, 
25 molecular sieve 4A (4.57 g) , N-methylmorpholine (2.81 g) 

and tetra-n-propylammonium perruthenate (420 mg) were added 
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to the resulting solution, followed by stirring at room 
temperature for 2.5 hours. The reaction mixture was 
distilled under reduced pressure. The residue was 
subjected to chromatography on a silica gel column 
5 (hexane : ethyl acetate = 9:1), whereby the title compound 

(3.07 g) was obtained as pale yellow oil. 

1 H-NMR (CDC1 3 ) 8: 3.94(3H,S), 6 . 99 ( 1H, d, J=2 . 0Hz ) , 7.00- 
7.05(lH,m) / 7.77 (lH,d, J=8.3Hz) , 10.39(lH,s). 
[Referential Example 297] 4-Chloro-2-methoxystyrene 

10 In tetrahydrof uran (50 ml) was suspended 

methyltriphenylphosphonium bromide (5.03 g), followed by 
purging with argon. Under ice cooling, n-butyl lithium (a 
1.59 mole solution, hexane) (9.S0 ml) was added dropwise 
over 30 minutes. After completion of the dropwise 

15 addition, stirring was conducted at room temperature for 30 

minutes. Under ice cooling, a solution of 4-chlorol- 
formyl-2-methoxybenzene (2.02 g) in tetrahydrof uran (15 ml) 
was added dropwise to the reaction mixture. After 
completion of the dropwise addition, stirring was conducted 

20 at room temperature for 3.5 hours. Then, water was added 

to the reaction mixture under ice cooling. The reaction 
mixture was extracted with ethyl acetate. The extract was 
washed with saturated aqueous NaCl solution, dried over 
anhydrous sodium sulfate and distilled under reduced 

25 pressure to remove the solvent. The residue was subjected 
to chromatography on a silica gel column (hexane : ethyl 
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acetate = 9:1), whereby the title compound (1.51 g) was 
obtained as a pale yellow oil. 

1 H-NMR (CDC1 3 ) 5: 3.83(3H,s), 5 . 2 6 ( 1H, dd, J=ll . 2 , 1 . 5Hz ) , 
5. 70 (1H, dd, J=17 . 8, 1.2Hz) , 6.8 0-7 . 00 (3H,m) , 
5 7.37 (lH,d, J=8.3Hz) . 

MS (FAB) m/z: 169 [(M+H)*, CI 35 ], 171 [(M+H) + , CI 37 ]. 
[Referential Example 298] (4-Chloro-2- 
methoxystyryl ) sulf onyl chloride 

Sulfuryl chloride (1.66 ml) was charged in a 

10 container, followed by purging with argon. Under ice 

cooling, N, N-dimethylf ormamide (1.7 ml) was added, followed 
by stirring at room temperature for 40 minutes. To the 
reaction mixture was added 4-chioro-2-methoxystyrene (2.05 
g) and the resulting mixture was stirred at 90°C for 3 

15 hours. Ice was added and the resulting mixture was 

extracted with methylene chloride. The extract was washed 
with saturated aqueous NaCl solution, dried over anhydrous 
sodi um sulfate and distilled under reduced pressure to 
remove the solvent. The residue was subjected to column 

20 chromatography (hexane : ethyl acetate = 9:1) using as a 

carrier silica gel, whereby the title compound (885 mg) was 
obtained as a pale yellow oil. 

X H-NMR (CDCI3) 5: 3.96(3H,s), 6 . 98 ( 1H , d, J=2 . 0Hz ) , 
7.03(lH,dd, J=8.3,2.0Hz) , 7 . 38 ( 1H, d, J=8 . 3Hz ) , 
25 7.50(lH,d, J=15.1Hz) , 7 . 78 ( 1H, d, J=15 . 1Hz) . 
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MS (FAB) m/z: 266 [(M+H) + , C1 35 +C1 35 ] . 

[Referential Example 2 99] 1- ( tert-Butoxycarbonyl ) -4 - [ ( E) - 
4-chloro-2-methoxystyrylsulf onyl] piperazine 

In the same manner as in Referential Example 129, the 
5 title compound was synthesized. 

1 H-NMR (CDC1 3 ) 5: 1.44(9H,s), 3 . 10-3 . 2 0 ( 4H, m) , 3.50- 
3.60(4H,m), 3.91(3H,s), 6 . 82 ( 1H , d, J=l 5 . 6Hz ) , 
6. 94 (1H, d, J=2. 0Hz) , 6. 97 (1H, dd, J=8. 3, 2 . 0Hz) , 
7 . 33 (1H, d, J=8. 3Hz) , 7 . 56 (1H, d, J=15. 6Hz) . 
10 MS (FAB) m/z: 416 [(M+H) + , CI 35 ], 418 [(M+H) + , CI 37 ]. 

[Referential Example 300] 1- ( 5-Bromopyrimidin-2-yl ) -4 - 
[ ( (E) -4-chloro-l-methoxystyryl ) sulf onyl ] piperazine 

In methylene chloride (10 ml) was dissolved 1- (tert- 
butoxycarbonyl ) -4- [ ( (E) -4-chloro-l- 
15 methoxystyryl) sulf onyl] piperazine (690 mg) . Under ice 

cooling, trif luoroacetic acid (1.0 ml) was added dropwise 
to the resulting solution, followed by stirring at room 
temperature for 1 hour. Methylene chloride (10 ml) was 
added further to the reaction mixture and they were stirred 
20 at 0°C for 23 hours and at room temperature for 2 hours. 

The solvent was distilled off under reduced pressure. The 
residue was extracted with methylene chloride and a 
saturated aqueous solution of sodium bicarbonate. The 
organic layer was washed with saturated aqueous NaCl 
25 solution, dried over anhydrous sodium sulfate and distilled 

under reduced pressure to remove the solvent. The 
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resulting residue, that is, ( 5-bromopyrimidin-2- 
yl) carboxylic acid (467 mg) was dissolved in a mixture of 
N, N-dimethylf ormamide (15 ml) and methylene chloride (15 
ml), followed by the successive addition of l-(3- 
5 dimethylaminopropyl ) -3-ethylcarbodiimide hydrochloride (366 

mg) , 1-hydroxybenzotriazole hydrate (266 mg) and 
diisopropylethylamine (1.01 ml) under ice cooling. The 
resulting mixture was stirred at room temperature for 25 
hours. The solvent was then distilled off under reduced 

10 pressure. The residue was extracted with methylene 
chloride and a saturated agueous solution of sodium 
bicarbonate. The organic layer was washed with saturated 
aqueous NaCl solution, dried over anhydrous sodium sulfate 
and distilled under reduced pressure to remove the solvent. 

15 The residue was subjected to column chromatography 

(hexane : ethyl acetate = 1:1 to 1:2) using as a carrier 
silica gel, whereby the title compound (629 mg) was 
obtained as colorless powder. 

a H-NMR (CDC1 3 ) 5: 3.22 (2H, t, J=4.5Hz) , 3 . 33 ( 2H, t , J=4 . 6Hz ) , 
20 3.52(2H, ,t, J=4.4Hz) , 3 . 90-3 . 95 ( 2H , m) , 6 . 83 ( 1H, d, J=15 . 6Hz) , 

6.95(lH,s), 6.99(lH,d, J=8.3Hz) , 7 . 33 ( 1H, d, J=8 . 3Hz) , 
7 . 56 (1H, d, J=15. 6Hz) , 8 . 80-8 . 90 (2H, m) . 

MS (FAB) m/z: 501 [(M+H) + , CI 35 , Br 79 ], 505 [(M+H) + , CI 35 , 
Br 81 and CI 37 , Br 79 ], 507 [-(M+H) + , CI 37 , Br 81 ]. 
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[Referential Example 301] 2,cis-6- 

Bis (methoxycarbonylmethyl) -1- ( 5-bromopyrimidin-2-yl ) -4- [ (6- 
chloronaphthalen-2-yl) sulf onyl] piperazine 

In a mixture of methylene chloride (30 ml) and N,N- 
dimethylf ormamide (200 pi) was dissolved 5-bromo-2- 
pyrimidinecarboxylic acid (736 mg) , followed by purging 
with argon. Under an argon atmosphere and ice cooling, 
oxalyl chloride (0.40 ml) was added dropwise to the 
reaction mixture. The resulting mixture was stirred at 
room temperature for 0.5 hour. The reaction mixture thus 
obtained was designated as "Reaction Mixture A". 

In methylene chloride (50 ml) was dissolved 2,cis-6- 
bis (methoxycarbonylmethyl) -4- [ ( 6-chloronaphthalen-2- 
yl) sulf onyl] piperazine (529 mg) . Diisopropylethylamine 
(2.00 ml) was added to the reaction mixture under ice 
cooling, followed by purging with argon. Reaction Mixture 
A prepared in advance was then added dropwise under ice 
cooling and the resulting mixture was stirred at room 
temperature for 11 hours. The reaction mixture was 
extracted with a saturated aqueous solution of sodium 
bicarbonate. The organic layer was washed successively 
with dilute hydrochloric acid and saturated aqueous NaCl 
solution, dried over anhydrous sodium sulfate and distilled 
under reduced pressure to remove the solvent. The residue 
was subjected to column chromatography (0.5% ~ 1% methanol 
- methylene chloride) using as a carrier silica gel. The 
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solvent was then distilled off under reduced pressure. A 
small amount of methylene chloride was added to the residue 
for crystallization, whereby the title compound (4 32 mg) 
was obtained as pale yellow powder. 
5 X H-NMR (CDC1 3 ) 5: 2. 40-3.00 (6H,m) , 3 . 57-3 . 70 ( 8H , m) , 3.90- 

4.00(lH,m), 4.90-5.00 (lH,m) , 7 . 7 0-7 . 75 ( 1H, m) , 7.80- 
7.85(lH,m), 8.15-8.30 (3H,m) , 8.52(lH,s), 9.07(2H,s). 
[Referential Example 302] 1- ( 5-Bromopyrimidin-2-yl ) -4 - [ ( 6- 
chloronaphthalen-2-yl) sulfonyl] -2- 
10 (methoxycarbonylmethyl ) piperazine 

In the same manner as in Referential Example 12, the 
title compound was synthesized. 

i H-NMR (CDCI3) 6: 2.40-3.25 (5H,m) , 3 . 45-3 . 55 ( IH, m) , 3.67, 
3.72 (3H, each s) , 3 . 70-5 . 30 ( 4H, m) , 7 . 60 ( 1H, dd, J=8 . 6 , 1 . 7Hz ) , 
15 7.70-7.75(lH,m) , 7 . 90-7 . 95 ( 3H , m) , 8 . 25-8 . 30 ( 1H, m) , 8.80, 

8 .81 (2H, each s) . 

MS (FAB) m/z: 567 [(M+H)*, CI 35 , Br 79 ], 569 [(M+H) + , CI 35 , 

Br 81 and CI 37 , Br 79 ], 571 [(M+H) + , CI 37 , Br 81 ]. 

[Referential Example 303] 1- ( tert-Butoxycarbonyl ) -2- [ 2- 
20 (tert-butyldiphenylsilyloxy) ethyl] -4- [ ( 6-chloronaphthalen- 

2-yl) sulfonyl] piperazine 

In N, N-dimethylf ormamide (15 ml) was dissolved 1-tert- 

butoxycarbonyl-4- [ ( 6-chloronaphthalen-2-yl ) sulfonyl] -2- (2- 

hydroxyethyl) piperazine (739 mg) and imidazole (226 mg) . 
25 Under ice cooling, tert-butylchlorodiphenylsilane (0.70 ml) 
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was added to the resulting solution, followed by stirring 
at room temperature for 23 hours. The reaction mixture wa 
distilled off under reduced pressure. The residue was 
extracted with methylene chloride and a saturated aqueous 
solution of sodium bicarbonate. The organic layer thus 
obtained was washed with dilute hydrochloric acid and 
saturated aqueous NaCl solution, dried over anhydrous 
sodium sulfate and distilled under reduced pressure to 
remove the solvent. The residue was purified by column 
chromatography (hexane : ethyl acetate = 2:1 ~ :2) using a 
a carrier silica gel, whereby the title compound (804 mg) 
was obtained as a pale yellow oil. 

1 H-NMR (CDC1 3 ) o: I.06(3H,s), i.3I(3H,s), 1 . 30-2 . 00 ( 2H, m) , 
2.20-2.30(lH,m), 2 . 30-2 . 40 (lH,m) , 2 . 95-3 . 05 ( 1H, m) , 3.60- 
3.80(4H,m), 3 . 85-4 . 00 ( 1H, m) , 4 . 35-4 . 4 5 ( 1H, m) , 7.35- 
7.45(6H,m), 7 . 55-7 . 60 ( 1H, m) , 7 . 65-7 . 7 5 ( 5H, m) , 7.85- 
7 . 95 (3H,m) , 8 .26 (1H, s) . 

MS (FAB) m/z: 693 [(M+H)\ CI 35 ], 695 [(M+H) + , CI 37 ]. 
[Referential Example 304] 3-[2-(tert- 

Butyldiphenylsilyloxy) ethyl] -1- [ ( 6-chloronaphthalen-2- 
yl) sulf onyl ] piperazine 

In nitrobenzene (5.0 ml) was dissolved l-(tert- 
butoxycarbonyl) -2- [2- ( tert-butyldiphenylsilyloxy ) ethyl] -4- 
(6-chloronaphthalen-2-yl) piperazine (91.2 mg) , followed by 
stirring at 170 to 185°C for 10.5 hours. The reaction 
mixture was subjected to chromatography on a silica gel 
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column (methylene chloride ~ 5% methanol - methylene 
chloride) , whereby the title compound (43 mg) was obtained 
as a pale yellow oil. 

1 H-NMR (CDC1 3 ) 8: 1.04(9H,s), 1 . 50-1 . 65 (2H, m) , 2.05- 
5 2.15(lH,m), 2.35-2. 45 (lH,m) , 2 . 85-3 . 00 ( 3H , m) , 3.65- 

3.75(4H,m), 7 . 35-7 . 4 5 ( 6H, m) , 7 . 55-7 . 60 ( 1H, m) , 7.60- 

7.65(4H,m), 7 . 7 0-7 . 8 0 ( 1H , m) , 7 . 85-7 . 95 ( 3H, m) , 8.28(lH,s). 

MS (FAB) m/z: 593 [(M+H) + , CI 35 ], 595 [(M+H)\ CI 37 ]. 

[Referential Example 305] 
10 1- (5-Bromopyrimidin-2-yl) -2- [2- (tert- 

butyldiphenylsilyloxy) ethyl] -4- [ ( 6-chloronaphthalen-2- 

yl) sulf onyl] piperazine 

In a similar manner to Referential Example 12, the 

title compound was synthesized. 
15 X H-NMR (CDCI3) 8: 0.90, 1.08(9H,each s), 2 . 00-2 . 20 (2H, m) , 

2.30-2. 60 (2H,m) , 3 . 15-5 . 20 ( 7H, m) , 7 . 35-7 . 60 ( 1 OH, m) , 7.65- 

7.75(2H,m), 7 . 8 5-7 . 95 ( 3H, m) , 8 . 2 0-8 . 30 ( 1H , m) , 8.62, 

8.79(2H,each s) . 

MS (FAB) m/z: 777 [(M+H) + , CI 35 , Br 79 ], 779 [(M+H) + , CI 35 , 
20 Br 81 and CI 37 , Br 79 ], 781 [(M+H) + , ci 37 , Br 81 ]. 

[Referential Example 306] 2,cis-6- 

Bis (methoxycarbonylmethyl) -4- [ ( 6-chlorobenzo [b] thien-2- 
yl) sulf onyl] piperazine and 

2, trans-6-bis (methoxycarbonylmethyl ) -4- [ ( 6- 
25 chlorobenzo [b] thien-2-yl) sulf onyl ] piperazine 
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In the same manner to Referential Example 192, the 
title compound were synthesized. 

Instrumental data of 2 , cis-6-Bis (methoxycarbonylmethyl ) -4- 
[ ( 6-chlorobenzo [b] thien-2-yl) sulf onyl ] piperazine 
5 l H-NMR (CDC1 3 ) 8: 2. 15-2 .45 (6H,m) , 2.90(lH,br), 3.25- 

3.35(2H,m), 3 . 65-3 . 75 (2H, m) , 3.70(6H,s), 

7 . 43 (1H, dd, J=8 .5, 1 .7Hz) , 7.75(lH,s), 7 . 82 ( 1H, d, J=8 . 8Hz ) , 
7.85-7.90(lH,m) . 

MS (FAB) m/z: 461 [(M+H) + , CI 35 ], 463 [(M+H) + , Cl 37 ]. 
10 Instrumental data of 2 , trans-6-Bis (methoxycarbonylmethyl ) - 

4- [ (6-chlorobenzo [b] thien-2-yl) sulfonyl] piperazine 
a H-NMR (CDCI3) 5: 2.50-2.65(6H,m) , 2 . 8 5-2 . 95 ( 2H , m) , 3.20- 
3.25(2H,m), 3 . 50-3 . 55 ( 2H, m) , 3.70(6H,s), 

7 . 43 (1H, dd, J=8 . 6, 1 . 7Hz) , 7.74(lH,s), 7 . 82 ( 1H, d, J=8 . 8Hz ) , 
15 7 . 86 (lH,br s) . 

MS (FAB) m/z: 461 [(M+H) + , Cl 35 ] , 463 [(M+H) + , Cl 37 ] . 
[Referential Example 307] 

2, cis-6-Bis (methoxycarbonylmethyl) -1- ( 5-bromopyrimidin-2- 
yl) -4- [ (6-chlorobenzo [b] thien-2-yl) sulfonyl] piperazine 
20 In the same manner as in Referential Example 301, the 

title compound was synthesized. 

1 H-NMR (CDCI3) 8: 2. 65-2.80 (3H,m) , 2 . 90-3 . 00 (2H, m) , 3.00- 
3.10(lH,m), 3. 65-3.75 (2H,m) , 3.68(3H,s), 3.73(3H,s), 
4.00(lH,d, J=12.2Hz) , 4.22(lH,d, J=9.8Hz) , 5 . 20-5 . 30 (1H, m) , 
25 7.40-7.50(lH,m) , 7.77(lH,s), 7 . 80-7 . 90 (2H,m) , 8.80(2H,s). 
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[Referential Example 308] 1, 4-Dibenzyl-2- 
hydroxymethylpiperazine 

In tetrahydrofuran (42 ml) was suspended lithium 
aluminum hydride (1.04 g) . After a suspension of 1,4- 
5 dibenzyl-2-ethoxycarbonylpiperazine (12.5 g) in 

tetrahydrofuran (300 ml) was added dropwise, stirring was 
conducted at room temperature for 89.5 hours. The reaction 
mixture was ice cooled and added with a saturated aqueous 
solution of sodium sulfate and a 3N aqueous solution of 

10 sodium hydroxide. The insoluble matter was filtered off 

and the solvent was distilled off under reduced pressure. 
The residue was dissolved in tetrahydrofuran. The 
resulting solution was dried over anhydrous sodium sulfate 
and distilled under reduced pressure to remove the solvent. 

15 Lithium aluminum hydride (1.5 g) was suspended in 

tetrahydrofuran (50 ml), followed by purging with argon. 
The reaction mixture was heated to 50°C. To the reaction 
mixture, a solution of the residue, which had been obtained 
above, in tetrahydrofuran (50 ml) was added dropwise, 

20 followed by heating under reflux for 4.5 hours. The 

reaction mixture was then heated under reflux for 4.5 hours 
after the addition of lithium aluminum hydride (0.87 g) . 
Lithium aluminum hydride (0.87 g) was added again and the 
resulting mixture was heated under reflux for 4.5 hours. 

25 The reaction mixture was ice cooled and then added with a 
saturated aqueous solution of sodium sulfate and a 3N 
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aqueous solution of sodium hydroxide. The insoluble matter 
was filtered off and the solvent was distilled off under 
reduced pressure. The residue was dissolved in methylene 
chloride. The resulting solution was dried over anhydrous 
5 sodium sulfate and distilled under reduced pressure to 

remove the solvent. The residue was subjected to 
chromatography on a silica gel column (methylene chloride ~ 
5% methanol - methylene chloride ) , whereby the title 
compound (8.42 g) was obtained as a pale red oil. 
10 X H-NMR (CDC1 3 ) 5: 2.30-2.70 (5H,m) , 2 . 90-3 . 00 ( 1H, m) , 3.40- 

3.50(4H,m), 3 . 58 ( 1H, d, J=13 . 2Hz ) , 3 . 90-4 . 10 ( 2H, m) , 7.20- 
7 . 35 (10H, m) . 

MS (FAB) m/z: 297 (M+H) + . 
[Referential Example 309] 2-(tert- 
15 Butyldiphenylsilyloxy) methyl-1, 4-dibenzylpiperazine 

In N, N-dimethylf ormamide (20 ml) were dissolved 1,4- 
dibenzyl-2-hydroxymethylpiperazine (1.11 g) and imidazole 
(347 mg) . Under ice cooling, tert- 

butylchlorodiphenylsilane (1.17 ml, 1.24 g) was added to 
20 the reaction mixture, followed by stirring at room 

temperature for 14.5 hours. The solvent was distilled off 
under reduced pressure. The residue was extracted with 
ethyl acetate and a saturated aqueous solution of sodium 
bicarbonate. The organic layer was then washed with 
25 saturated aqueous NaCl solution, dried over anhydrous 
sodium sulfate and distilled under reduced pressure to 
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remove the solvent. The residue was subjected to column 
chromatography (hexane : ethyl acetate = 9:1 -» 8:2) using 
as a carrier silica gel, whereby the title compound (1.42 
g) was obtained. 
5 1 H-NMR (CDC1 3 ) 5: 0.98(9H,s), 2 . 15-2 . 30 ( 3H, m) , 2.50- 
2 . 55 (lH,m) , 2. 60-2.70 (2H,m) , 2 . 80-2 . 90 ( 1H, m) , 
3.24 (lH,d, J=13.7Hz) , 3 . 4 0-3 . 50 ( 2H, m) , 3 . 60-3 . 70 ( 1H, m) , 
3.90-4.00(2H,m) , 7 . 15-7 . 45 ( 16H, m) , 7 . 55-7 . 65 ( 4H, m) . 
MS (FAB) m/z: 535 (M+H) + . 
10 [Referential Example 310] 3- (tert- 

Butyldiphenylsilyloxy)methyl-l- (6-chloprobenzo [b] thien-2- 
yl) piperazine 

In the same manner as in Referential Example 192, the 

title compound was obtained. 
15 1 H-NMR (CDC1 3 ) 5: 1.02(9H,s), 2 . 30-2 . 4 0 ( 1H, m) , 2.45- 

2.65{lH,m), 2.90-3.15(3H,m) , 3 . 50-3 , 70 ( 4H, m) , 7.35- 

7.45(7H,m), 7 . 55-7 . 65 ( 4H, m) , 7.71(lH,s), 7 . 7 5-7 . 8 5 ( 2H , m) . 

MS (FAB) m/z: 585 [(M+H) + , CI 35 ], 587 [(M+H)\ CI 37 ]. 

[Referential Example 311] 1- ( 5-Bromopyrimidin-2- 
20 yl) carbonyl-2- ( tert-butyldiphenylsilyloxymethyl-4- ( 6- 

chloprobenzo [b] thien-2-yl ) piperazine 

In the same manner as in Referential Example 12, the 

title compound was obtained. 

X H-NMR (CDCI3) 5: 1.02, -1 . 08 ( 9H, each s) , 2 . 50-2 . 80 (2H, m) , 
25 2. 95-3.70 (2H,m) , 3 . 80-4 . 25 ( 4H, m) , 4 . 55-5 . 10 ( 1H, m) , 7.35- 
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7.50<7H,m), 7 . 50-7 . 55 ( 1H, m) , 7 . 60-7 . 65 (lH,m) , 7.70- 
7.90(5H,m), 8.65, 8.81(2H,s). 

MS (FAB) m/z: 769 [(M+H) + , CI 35 , Br 79 ], 771 [(M+H) + , CI 35 , 
Br 81 and CI 37 , Br 79 ], 773 [(M+H) + , CI 37 , Br 81 ]. 
[Referential Example 312] 1 , 4-Dibenzyl-2- (2- 
hydroxyethyl ) piperazine 

In the same manner as in Referential Example 308, the 
title compound was obtained. 

1 H-NMR (CDC1 3 ) 8: 1. 80-1. 90 (lH,m) , 2 . 00-2 . 10 ( 1H, m) , 2.25- 
2.35(2H,m), 2 . 35-2 . 4 5 ( 1H, m) , 2 . 4 5-2 . 55 ( 1H , m) , 2.60- 
2.70(lH,m), 2.75-2.85 (lH,m) , 2 . 8 5-2 . 95 ( 1H , m) , 
3.39(lH,d, J=12.7Hz) , 3 . 4 9 ( 1H , d, J=l . 5Hz ) , 3 . 7 0-3 . 8 0 ( 1H , m) , 
3.8 0-3 . 90 (lH,m) , 4 . 16 (lH,d, J=12.7Hz) , 7.2 0-7.4 0 (10H,m) . 
[Referential Example 313] 2-[2-(tert- 
Butyldiphenylsilyloxy) ethyl] -1, 4 -dibenzylpipera zine 

In the same manner as in Referential Example 309, the 
title compound was obtained. 

^-NMR (CDCI3) 5: 0.99(9H,s), 1 . 7 5-1 . 95 ( 2H , m) , 2.10- 

2.20(3H,m), 2 . 40-2 . 50 ( 1H, m) , 2 . 50-2 . 65 ( 3H, m) , 3.10- 

3.20 (lH,m) , 3.30-3.50 (2H,m) , 3 . 60-3 . 75 ( 2H, m) , 

3. 83 (lH,d, J=13.2Hz) , 7 . 15-7 . 25 ( 10H, m) , 7 . 25-7 . 4 0 ( 6H, m) , 

7. 55-7. 65 (4H,m) . 

MS (FAB) m/z: 549 (M+H) + . 
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[Referential Example 314] 3- [2- (tert- 

Butyldiphenylsilyloxy) ethyl] -1- [ ( 6-chlorobenzo [b] thien-2- 
yl) sulf onyl]piperazine 

In the same manner as in Referential Example 192, the 
5 title compound was obtained. 

1 H-NMR (CDC1 3 ) 5: 1.04(9H,s), 1 . 50-2 . 00 ( 3H, m) , 2.20- 
2.30(lH,m), 2.50-2.60(lH,m) , 2 . 8 5-3 . 05 ( 3H, m) , 3.65- 
3.80(4H,m), 7 . 35-7 . 45 ( 7H, m) , 7 . 60-7 . 65 ( 4H, m) , 7.72(lH,s), 
7 .75-7 . 85 (2H,m) . 

10 MS (FAB) m/z: 599 [(M+H} + , CI 35 ], 601 [(M+H) + , CI 37 ]. 

[Referential Example 315] 1- ( 5-Bromopyrimidin-2-yl ) -2- [2- 
( tert-butyldiphenylsilyloxy) ethyl] -4- [ ( 6- 
chlorobenzo [b] chien-2-yl ) sulf onyl] piperazine 

In the same manner as in Referential Example 12, the 

15 title compound was obtained. 

1 H-NMR (CDCI3) 5: 0.90, 1.07 (9H, each s) , 2 . 00-2 . 15 (2H, m) , 
2.50-2. 80(2H,m) , 3 . 15-5 . 25 (7H, m) , 7 . 35-7 . 90 ( 1 6H, m) , 8.64, 
8.81 (2H,each s) . 

MS (FAB) m/z: 783 [(M+H) + , CI 35 , Br 79 ], 785 [(M+H) + , CI 35 , 
20 Br 81 and CI 37 , Br 79 ], 787 [(M+H) + , CI 37 , Br 81 ]. 

[Referential Example 316] 1- [ ( 6-Chlorobenzo [b] thien-2- 
yl) sulfonyl] -3- (methoxycarbonylmethyl ) piperazine 

In the same manner as in Referential Example 192, the 
title compound was obtained. 
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1 H-NMR (CDCI3) 5: 2.30-2.50 (3H,m) , 

2.63 (lH,dt, J-3.4, 11.0Hz) , 2 . 90-3 . 10 { 2H, m) , 3 . 20-3 . 30 ( 1H, m) , 
3. 60-3. 70 (2H,m) , 3.69(3H,s), 7 . 4 4 ( 1H, dd, J=8 . 8 , 2 . OHz ) , 
7.75(lH,s), 7. 82 (lH,d, J=8.3Hz) , 7 . 85-7 . 90 { 1H, m) . 
5 MS (FAB) m/z: 389 [(M+H) + , CI 35 ], 391 [(M+H) + , CI 37 ]. 

[Referential Example 317] 1- [ ( 5-Bromopyrimidin-2-yl ) -4- 
[ ( 6-chlorobenzo [b] thien-2-yl ) sulfonyl] -2- 
(methoxycarbonylmethyl ) piperazine 

In the same manner as in Referential Example 12, the 

10 title compound was obtained. 

1 H-NMR (CDCI3) 8: 2. 60-3. 30 (5H,m) , 3 . 50-5 . 4 0 ( 4H, m) , 3.68, 
3.73(3H,each s), 7 . 45 (1H, dd, J=8 . 5, 1 . 7Hz) , 7.76, 
7.77(lH,each s), 7 . 80-7 . 85 ( 1H, m) , 7.87(lH,s), 8.83, 
8.84 (2H, each s) . 

15 MS (FAB) m/z: 573 [(M+H) + , CI 35 ], 575 [(M+H) + , CI 37 ]. 

[Referential Example 318] ( 2RS ) -2- (N-tert- 
Butoxycarbonylaminomethyl ) -6-methoxycarbonyl-l , 2,3,4- 
tetrahydronaphthalene 

In dimethyl formamide (25 ml), ( 2RS ) -6-methoxycarbonyl- 

20 2-toluenesulf onyloxymethyl-1 , 2,3, 4-tetrahydronaphthalene 

(2.56 g) was dissolved. Sodium azide (0.92 g) was added to 
the resulting solution, followed by stirring at an external 
temperature of about 50°C for 14 hours. The reaction 
mixture was concentrated under reduced pressure. The 

25 concentrate was diluted with ethyl acetate, washed with 
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water and then dried over sodium sulfate. The residue 
obtained by distilling off the solvent under reduced 
pressure was dissolved in tetrahydrof uran (35 ml) . 
Triphenylphosphine (1.82 g) was added to the resulting 
5 solution, followed by stirring at an external temperature 
of about 50°C for 21 hours. After about 28% aqueous 
ammonia (15 ml) was added and the resulting mixture was 
stirred for 3 hours, the reaction mixture was concentrated 
under reduced pressure. The concentrate was extracted with 

10 diethyl ether. Dilute hydrochloric acid was added to the 

extract to make it acidic and water layer was separated. 
To the resulting water layer, a dilute aqueous solution of 
sodium hydroxide was added to make it alkaline, followed by 
extraction with dichloromethane . The extract was dried 

15 over sodium sulfate and distilled under reduced pressure to 

remove the solvent. The resulting residue was dissolved in 
dichloromethane (15 ml). To the resulting solution, a 
solution of di-tert-butyl dicarbonate (1.80 g) in 
dichloromethane (5 ml) was added under ice cooling, 

20 followed by stirring at room temperature for 2 hours. The 
residue obtained by distilling off the solvent under 
reduced pressure was purified by chromatography on a silica 
gel column (30 g of silica gel, dichloromethane ~ 
dichloromethane : methanol = 50:1) and recrystallized from 

25 a mixed solvent of n-hexane and ethyl acetate, whereby 
colorless crystals (1.56 g, 71%) were obtained. 
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1 H-NMR (CDCI3) 6: 1 . 4 0-1 . 60 ( 1H, m) , 1.46(9H,s), 1.90- 
2.10(2H,m), 2. 50 ( 1H, dd, J=17 . 1 , 10.7Hz) , 2 . 70-3 . 00 (3H,m) , 
3.10-3. 30 (2H,m) , 3.89(3H,s), 4.68(lH,br), 
7.12 (lH,d, J=7.8Hz) , 7.70-7.8 0(2H,m) . 
5 Elementary analysis for Ci B H 2 5N0 4 

Calculated: C, 67.69; H, 7.89; N, 4.39. 
Found: C, 67.78; H, 7.61; N, 4.12. 

[Referential Example 319] 1- [ [ ( 6RS) -6- (N-tert- 
Butoxycarbonylaminomethyl) -5, 6, 7, 8-tetrahydronaphthalen-2- 

10 yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 

yl) sulf onyl] piperazine 

In tetrahydrofuran (5 ml), (2RS) -2- (N-tert- 
butoxycarbonyiaminomethyl ) -6-methoxycarbonyl-l , 2,3,4- 
tetrahydronaphthalene (0.14 g) was dissolved. To the 

15 resulting solution, IN sodium hydroxide (0.50 ml) was 

added, followed by stirring at room temperature for 3 days 
and at an external temperature of about 50 °C for 20 hours. 
IN Sodium hydroxide (0.40 ml) was added further, followed 
by stirring at an external temperature of about 50 °C for 2 

20 days. After the reaction mixture was concentrated under 
reduced pressure, dichloromethane and dilute hydrochloric 
acid were added to separate the organic layer. The organic 
layer was dried over anhydrous sodium sulfate and then 
distilled under reduced pressure to remove the solvent. 

25 The residue was dissolved in N, N-dimethylf ormamide (5 ml). 

To the resulting solution 1- [ ( 6-chloronaphthalen-2- 
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yl) sulf onyl] piperazine hydrochloride (0.19 g) , N- 
methylmorpholine (0.05 ml), 1- ( 3-dimethylarninopropyl-3- 
ethylcarbodiimide hydrochloride (86.0 mg) and 1- 
hydroxybenzotriazole (71.0 mg) were added, followed by 
5 stirring at room temperature for 18 hours. After the 

reaction mixture was concentrated under reduced pressure, 
the concentrate was diluted with ethyl acetate and washed 
with water. The mixture was dried over anhydrous sodium 
sulfate and distilled under reduced pressure to remove the 
10 solvent. The residue was purified by chromatography on a 

silica gel column (dichloromethane ~ dichloromethane : 
methanol = 100:1), whereby the title compound was obtained 
as a colorless oil (0.23 g, 86%). 

1 H-NMR (CDC1 3 ) 5: 1 . 30-1 . 60 (lH,m) , 1.45(9H,s), 1.80- 
15 2.00(2H,m), 2.43 (lH,dd, J=16. 6, 10.7Hz) , 2 . 7 0-2 . 90 ( 3H , m) , 

3. 00-3.20 (6H,m) , 3 . 50-3 . 90 ( 4H, br ) , 4.69(lH,br), 6.90- 
7.10(3H,m) , 7.59(lH,dd, J=8.8,2.0Hz) , 

7.75(lH,dd, J=8.8,2.0Hz) , 7 . 90-8 . 00 ( 3H , m) , 8.30(lH,s). 

MS (FAB) m/z: 598 [(M+H) + , CI 35 ], 600 [(M+H) + , CI 37 ]. 
20 [Referential Example 320] (2RS) -2- (N-tert- 

Butoxycarbonylaminomethyl ) -6-hydroxymethyl-l , 2,3,4- 

tetrahydronaphthalene 

In dichloromethane (10 ml), the (2RS ) -2- (N-tert- 

butoxycarbonylaminomethyl) -6-methoxycarbonyl-l , 2, 3,4- 
25 tetrahydronaphthalene (0.47 g) was dissolved. Aluminum 

diisobutylhydride (a 0.95M hexane solution, 3.60 ml) was 
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added dropwise to the resulting solution at an external 
temperature of -78 °C, followed by stirring for 90 minutes 
without changing the temperature. Methanol was added to 
the reaction mixture and the mixture was heated to room 
temperature. The insoluble matter was filtered off from 
filtration through Celite. The filtrate was concentrated 
under reduced pressure. The concentrate was diluted with 
dichloromethane, washed with water and dried over anhydrous 
sodium sulfate. The residue obtained by distilling off the 
solvent under reduced pressure was purified by 
chromatography on a silica gel column (hexane : ethyl 
acetate = 3:1), whereby colorless crystals (0.31 g, 72%) 
was obtained = A portion of the resulting crystals was 
recrystallized from a mixed solvent of hexane and ethyl 
acetate, whereby colorless crystals were obtained. 
X H-NMR (CDC1 3 ) 5: 1.40-1. 60 (lH,m) , 1.46(9H,s), 1.60- 
1.70(lH,m), 1. 90-2 . 00 (2H,m) , 2 . 4 5 ( 1H, dd, J=16 . 6, 10 . 7Hz ) , 
2 . 70-2 . 90 (3H,m) , 3 . 10-3 . 30 (2H, m) , 4 . 62 ( 2H , d, J=5 . 9Hz ) , 
4.67(lH,br), 7 . 00-7 .20 (3H,m) . 
Elementary analysis for C17H25NO3 
Calculated: C, 70.07; H, 8.65; N, 4.81. 
Found: C, 70.21; H, 8.49; N, 4.75. 

[Referential Example 321] 1- [ [ ( 6RS) -6- (N-tert- 
Butoxycarbonylaminomethyl) _-5, 6, 7 , 8-tetrahydronaphthalen-2- 
yl]methyl] -4- [ ( 6-chloronaphthalen-2-yl ) sulf onyl ] piperazine 
In dichloromethane (5 ml), the (2RS) -2- (N-tert- 
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butoxycarbonylaminomethyl ) -6-hydroxymethyl-l , 2, 3, 4- 
tetrahydronaphthalene (0.19 g) was dissolved. Pyridinium 
chlorochromate (0.17 g) was added to the resulting 
solution, followed by stirring at room temperature for 2 
hours. The reaction mixture was purified as it was by 
chromatography on a silica gel column (hexane : ethyl 
acetate = 4:1), whereby a colorless solid (0.16 g) was 
obtained. The resulting solid was dissolved in 
dichloromethane (8 ml), followed by the addition of l-[(6- 
chloronaphthalen-2-yl) sulf onyl ] piperazine tri f luoroacetate 
(0.24 g) , triethylamine (80.0 pi) and sodium 
triacetoxybo ron hydride (0. 17 g) . The resulting mixture 
was stirred at room temperature for 16 hours under an argon 
gas atmosphere. An aqueous solution of sodium bicarbonate 
was added to the reaction mixture. The resulting mixture 
was diluted with dichloromethane to separate the organic 
layer. The organic layer was dried over sodium sulfate and 
distilled under reduced pressure to remove the solvent. 
The residue was purified by chromatography on a silica gel 
column (hexane : ethyl acetate = 3:1), whereby a colorless 
viscous liquid (0.33 g, 86%) was obtained. 
1 H-NMR (CDC1 3 ) 8: 1.30-1.50(lH,m) , 1.44(9H,s), 1.80- 
2.00(2H,m), 2.40(lH,m), 2.51(4H,br), 2 . 60-2 . 90 ( 3H, m) , 
3.09(6H,br), 3 . 39 (2H, s ) , .4 . 67 ( 1H, br ) , 6 . 90-7 . 00 (3H, m) , . 
7.56(lH,d, J=8.8Hz) , 7 . 77 ( 1H, d, J=8 . 8Hz ) , 7 . 80-8 . 00 (3H, m) , 
8.28 (1H, s) . 
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MS (FAB) m/z: 584 [(M+H)\ CI 35 ], 586 [(M+H) + , CI 37 ]. 
[Referential Example 322] (2RS) -2- (tert- 

Butyldimethylsilyloxymethyl) -6-methoxycarbonyl-l , 2,3,4- 
tetrahydronaphthalene 
5 In N,N-dimethylformamide (5 ml), (2RS)-2- 

hydroxymethyl-6-methoxycarbonyl-l, 2,3,4- 
tetrahydronaphthalene (1.71 g) was dissolved. To the 
resulting solution, imidazole (0.81 g) and tert- 
butyldimethylsilyl chloride (1.81 g) were added under ice 

10 cooling, followed by stirring at room temperature for 14 

hours. After the addition of methanol, the mixture was 
concentrated under reduced pressure. The concentrate was 
diluted with ethyl acetate, washed with water and then 
dried over anhydrous sodium sulfate. The residue obtained 

15 by distilling off the solvent under reduced pressure was 

purified by chromatography (hexane : ethyl acetate = 50:1), 
whereby a pale yellow solid (2.20 g, 85%) was obtained. 
1 H-NMR (CDC1 3 ) 8: 0.06(6H,s), 0.91(9H,s), 1 . 4 0-1 . 60 ( 1H, m) , 
1. 90-2. 10 (2H,m) , 2 . 53 ( 1H, dd, J=17 . 1 , 1 0 . 3Hz ) , 2.80- 

20 3.00(3H,m), 3 . 58 (2H, d, J=5 . 9Hz ) , 3.89(3H,s), 

7.14 (lH,d, J=7.8Hz) , 7 . 7 0-7 . 8 0 ( 2H, m) . 
MS (FAB) m/z: 335 (M+H) + . 

[Referential Example 323] (2RS) -2- (tert- 
Butyldimethylsilyloxymethyl ) -6-hydroxymethyl-l , 2, 3,.4- 
25 tetrahydronaphthalene 

In the same manner as in Referential Example 320, the 



562 



title compound was obtained using (2RS) -2- ( tert- 
butyldimethylsilyloxymethyl) -6-methoxycarbonyl-l , 2,3,4- 
tetrahydronaphthalene as a starting material. 
1 H-NMR (CDC1 3 ) 8: 0.07(6H,s), 0.91(9H,s), 1 . 30-1 . 50 ( 1H, m) , 
5 1.50-1. 60 (lH,m) , 1. 90-2. 10 (2H,m) , 2.48(lH,m), 2.70- 

2.90(3H,m), 3.58(2H,m), 4 . 62 ( 2H, d, J=5 . 9Hz ) , 7.09(3H,m). 
MS ( FAB) m/z: 307 (M+H) + . 

[Referential Example 324] (2RS) -6- (N-tert- 
Butoxycarbonylaminomethyl ) -2- (tert- 

10 butyldimethylsilyloxymethyl) -1, 2, 3, 4-tetrahydronaphthalene 
In dichloromethane (10 ml), (2RS) -2- (tert- 
butyldimethylsilyloxymethyl) -6-hydroxymethyl-l , 2,3,4- 
tetrahydronaphthalene (1.00 g) was dissolved. 
Triethylamine (0.5 ml) was added to the resulting solution, 

15 followed by ice cooling. A solution of methanesulf onyl 

chloride (0.39 g) in dichloromethane (1 ml) was added to 
the reaction mixture and the mixture was stirred at room 
temperature for 9 hours. After washing with water, the 
reaction mixture was dried over anhydrous sodium sulfate. 

20 The residue obtained by distilling off the solvent under 
reduced pressure was treated In the same manner as in 
Referential Example 318, whereby the title compound (1.10 
g, 83%) was obtained. 

X H-NMR (CDC1 3 ) 8: 0.06(6H,s), 0.91(9H,s), 1 . 40-1 . 60 (lH,m) , 
25 1.46(9H,s), 1. 90-2. 00 (2H,m) , 2.45(lH,m), 2 . 70-2 . 90 ( 3H, m) , 

3.57(2H,m), 4.24(2H,m), 4.76(lH,br), 7 . 00-7 . 10 ( 3H, m) . 
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MS (FAB) m/z: 406 (M+H) + . 

[Referential Example 325] ( 2RS ) -6- (N-tert- 
Butoxycarbonylaminomethyl ) -2-hydroxymethyl-l , 2,3,4- 
tetrahydronaphthalene 
5 In tetrahydrofuran (10 ml), (2RS) -6- (N-tert- 

butoxycarbonylaminomethyl) -2- (tert- 

butyldimethylsilyloxymethyl ) -1, 2, 3, 4 -tetrahydronaphthalene 
(1.09 g) was dissolved. Tetrabutylammonium fluoride (a 
1 . 0M tetrahydrofuran solution, 4.0 ml) was added to the 

10 resulting solution, followed by stirring at room 

temperature for 2 hours. After concentration under reduced 
pressure, the reaction mixture was diluted with 
dichloromethane, washed with water an dried over anhydrous 
sodium sulfate. The residue obtained by distilling off the 

15 solvent under reduced pressure was purified by 

chromatography on a silica gel column (hexane : ethyl 
acetate = 3:1 to 2:1), whereby a colorless solid (0.77 g, 
98%) was obtained. A portion of the solid was 
recrystallized from a mixed solvent of hexane and ethyl 

20 acetate, whereby colorless crystals were obtained. 

X H-NMR (CDC1 3 ) 5: 1.40-1. 60 (2H,m) , 1.46(9H,s), 1.90- 
2.10(2H,m), 2.48(lH,dd, J=l 6 . 6 , 10 . 7Hz ) , 2 . 70-3 . 00 ( 3H, m) , 
3. 6-3.7 (2H,m) , 4 . 24 (2H, d, J=5 . 4Hz ) , 4.78(lH,br), 7.00- 
7 . 10 (3H,m) . 

25 Elementary analysis for C17H25NO3 

Calculated: C, 70.07; H, 8.65; N, 4.81. 
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Found: C, 70.02; H, 8.61; N, 4.46. 

[Referential Example 326] 1- [ [ (2RS) -6- (N-tert- 
Butoxycarbonylaminomethyl-1, 2, 3, 4-tetrahydronaphthalen-2- 
yl ) methyl] -4- [ ( 6-chloronaphthalen-2-yl ) sulfonyl] piperazine 
5 In dichloromethane (5 ml), (2RS) -6- (N-tert- 

butoxycarbonylaminomethyl) -2-hydroxymethyl-l , 2, 3, 4- 
tetrahydronaphthalene (0.17 g) was dissolved, followed by 
the addition of N-methylmorpholine N-oxide (0.13 g) and 
molecular sieves 4A (activated powder, 0.18 g) . Under ice 

10 cooling, tetrapropylammonium perruthenate (10 mg) was added 

and the mixture was stirred at room temperature for 1 hour. 
Diethyl ether was added to the reaction mixture. From the 
resulting mixture, insoluble matter was removed by 
filtration through Celite. The filtrate was distilled 

15 under reduced pressure. The residue was purified by 

chromatography on a silica gel column (dichloromethane) to 
yield the aldehyde compound. In the same manner as in 
Referential Example 321, a reaction was effected using the 
resulting aldehyde compound, whereby the title compound 

20 (0.14 g, 41%) was obtained. 

1 H-NMR (CDC1 3 ) 8: 1.20-1. 40 (lH,m) , 1.44(9H,s), 1.80- 
2.00(2H,m), 2.20-2. 40 (3H,m) , 2 . 50-2 . 60 ( 4H, m) , 2.60- 
2.80(3H,m), 3.11(4H,m), 4 . 2 0 ( 2H, d, J=5 . 4Hz ) , 4.79(lH,br), 
6.94 (3H,m) , 7.57 ( 1H, dd, J=8 . 8 , 1 . 5Hz ) , 

25 7 . 79(lH,dd, J=8.8,1.5Hz) , 7 . 90-8 . 00 ( 3H, m) , 8.31(lH,s). 

MS (FAB) m/z: 584 [(M+H) + , CI 35 ], 586 [(M+H) + , CI 37 ]. 
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[Referential Example 327] 1- [ [ (2RS) -6- (N-tert- 
Butoxycarbonylaminomethyl ) -1,2,3, 4 -tetrahydronaphthalen-2- 
yl] carbonyl] -4- [ ( 6-chloronaphthalen-2- 
yl) sulf onyl] piperazine 
5 In carbon tetrachloride (2 ml), acetonitrile (2 ml) 

and water (3 ml), (2RS) -6- (N-tert- 

butoxycarbonylaminomethyl ) -2-hydroxymethyl-l , 2 , 3, 4- 
tetrahydronaphthalen (0.21 g) was dissolved. To the 
resulting solution, sodium periodate (0.48 g) and ruthenium 

10 trichloride hydrate (4 mg) were added, followed by stirring 

for 90 minutes. The reaction mixture was diluted with 
dichloromethane . The organic layer thus separated was 
dried over anhydrous sodium sulfate. The residue obtained 
by distilling off the solvent under reduced pressure was 

15 added with diethyl ether. After the filtration of 

insoluble matter, the filtrate was distilled under reduced 
pressure. The carboxylic acid compound thus obtained was 
reacted in the same manner as in Referential Example 319, 
whereby the title compound (0.11 g, 25%) was obtained. 

20 X H-NMR (CDC1 3 ) 8: 1.45(9H,s), 1 . 7 0-2 . 00 ( 2H , m) , 2.60- 

2.90(4H,m), 2.95(lH,m), 3.11(4H,m), 3.64(2H,m), 3.76(2H,m), 
4 .22 (2H,d, J=5. 4Hz) , 4.82(lH,br), 6. 90-7 . 10 (3H,m) , 
7.59(lH,d, J=8.8Hz) , 7 . 77 ( 1H, d, J=8 . 8Hz ) , 7 . 90-8 . 00 ( 3H, m) , 
8.31 (lH,s) . 

25 MS (FD) m/z: 597 (M + , CI 35 ), 599 (M + , CI 37 ). 
[Referential Example 328] 2- (N-tert- 
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Butoxycarbonylaminomethyl ) -7-methoxycarbonylnaphthalene 

In the same manner as in Referential Example 324, a 
reaction was effected using 2-hydroxymethyl-7- 
methoxycarbonylnaphthalene (1.01 g) as a starting material, 
5 whereby the title compound was obtained. 
X H-NMR (CDC1 3 ) 5: 1.49(9H,s), 3.98(3H,s), 

4 . 50 (2H,d, J=5. 4Hz) , 4.99(lH,br), 7 . 53 ( 1H, d, J=8 . 3Hz) , 7.80- 
7.90{3H,m), 8 . 04 (1H, dd, J=8 . 3, 1 . 0Hz) , 8.57(lH,s). 
Elementary analysis for Ci8H 2 iN0 4 
10 Calculated: C, 68.55; H, 6.71; N, 4.44. 

Found: C, 68.54; H, 6.70; N, 4.46. 

[Referential Example 329] 1- [ [ 7- (N-tert- 

Bu t ox year bony 1 ami nomethyl ) naphtha 1 en -2 -yl ] carbonyi] -4- [ (6- 
chloronaphthalen-2-yl ) sulf onyl] piperazine 
15 In the same manner as in Referential Example 319, a 

reaction was effected using 2-(N-tert- 

butoxycarbonylaminomethyl ) -7-methoxycarbonylnaphthalene as 
a starting material, whereby the title compound was 
obtained. 

20 1 H-NMR (CDCI3) 8: 1.46(9H,s), 3.12(4H,br), 3.50- 

4.00(4H,br), 4.45(2H,d, J=5.9Hz) , 5.01(lH,br), 
7.34 (lH,d, J=7.8Hz) , 7 . 4 5 ( 1H, d, J=8 . 3Hz ) , 7 . 50-7 . 60 ( 1H, m) , 
7.66(lH,s), 7.70-7.80(4H,m) , 7 . 90-8 . 00 ( 3H , m) , 8.30(lH,s). 
MS (FAB) m/z: 594 [ (M+H) + , CI 35 ] , 596 [<M+H) + , CI 37 ]. 

25 [Referential Example 330] 1- [ [ 7- (N-tert- 
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But oxy car bony 1 ami nomethyl ) naphthalen-2-yl ] methyl] -4- [ ( 6- 
chloronaphthalen-2-yl ) sulf onyl] piperazine 

In the same manner as in Referential Example 320 or 
Referential Example 326, a reaction was effected using 2- 
5 (N-tert-butoxycarbonylaminomethyl) -7- 

methoxycarbonylnaphthalene as a starting material, whereby 
the title compound was obtained. 

1 H-NMR (CDC1 3 ) 5: 1.47(9H,s), 2 . 50-2 . 7 0 ( 4H , m) , 3.10(4H,br), 
3.61(2H,s), 4 . 44 (2H,d, J=5. 4Hz) , 4.92(lH,br), 7.30- 
10 7.40(2H,m), 7 . 50-7 . 70 (3H,m) , 7 . 70-7 . 90 ( 3H, m) , 7.90- 

8.00(3H,m) , 8.29(lH,s) . 

MS (FAB) m/z: 580 [(M+H) + , CI 35 ], 582 [(M+H) + , CI 37 ]. 
[Referential Example 331] 2- (N-tert- 

Butoxycarbonylaminomethyl) -6-methoxycarbonylnaphthalene 
15 In a mixed solvent of tetrahydrof uran (40 ml) and 

methanol (8 ml), dimethyl 2 , 6-naphthalenedicarboxylate 
(2.00 g) was suspended. To the resulting suspension, 
sodium borohydride (0.98 g) was added under ice cooling, 
followed by stirring at room temperature for 21 hours. The 
20 reaction mixture was added with water and then concentrated 
under reduced pressure. Ethyl acetate and dilute 
hydrochloric acid were added to the residue to separate the 
organic layer. The organic layer was dried over anhydrous 
sodium sulfate. The residue obtained by distilling, off the 
25 solvent under reduced pressure was purified by 

chromatography on a silica gel column (hexane : ethyl 
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acetate = 3:1), whereby colorless crystals (1.23 g, 70%) 
was obtained. The resulting crystals were reacted as in 
Referential Example 324, whereby the title compound was 
obtained. 

5 1 H-NMR (CDC1 3 ) 5: 1.48(9H,s), 3.98(3H,s), 

4 . 50 (2H, d, J=5. 4Hz) , 4.99(lH,br), 7 . 4 7 ( 1H , d, J=8 . 3Hz ) , 
7.75(lH,s), 7.84 (lH,d, J=8.8Hz) , 7 . 92 ( 1H, d, J=8 . 8Hz ) , 
8 . 06 (1H, d, J=8 . 3Hz) , 8.58(lH,s). 
Elementary analysis for Ci 8 H 2 iN0 4 

10 Calculated: C, 68.55; H, 6.71; N, 4.44. 

Found: C, 68.93; H, 6.70; N, 4.29. 

[Referential Example 332] Methyl 5- 
benzimidazolecarboxylate hydrochloride 

Under ice cooling, thionyl chloride (2.30 ml) was 

15 added dropwise to methanol (50 ml ) . Then, 5- 

benzimidazolecarboxylic acid (5.00 g) was added, followed 
by heating under reflux for 5 hours. The reaction mixture 
was distilled under reduced pressure. The residue was 
pulverized in diethyl ether, followed by collection through 

20 filtration, whereby colorless crystals (6.36 g, 97%) was 
obtained. 

X H-NMR (DMSO-d 6 ) 5: 3.93(3H,s), 7 . 96 ( 1H, d, J=8 . 8Hz ) , 
8.12(lH,d, J=8.8Hz) , 8.40(lH,s), 9.66(lH,s). 
Elementary analysis for C9H 8 N 2 0 2 -HC1 
25 Calculated: C, 50.84; H, 4.27; N, 13.17; CI, 16.67. 
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Found: C, 50.64; H, 4.22; N, 13.12; CI, 16.59. 

[Referential Example 333] Methyl N-triphenylmethyl-5- 
benzimidazolecarboxylate 

In dichloromethane (15 ml), methyl 5- 
5 benzimidazolecarboxylate hydrochloride (1.00 g) was 

suspended. To the resulting suspension, triethylamine 
(1.50 ml) and triphenylmethyl chloride (1.50 g) were added, 
followed by stirring at room temperature for 3 hours. The 
reaction mixture was diluted with dichloromethane, washed 

10 with water, and dried over anhydrous sodium sulfate. The 
residue obtained by distilling off the solvent under 
reduced pressure was purified by chromatography on a silica 
gel column (hexane : ethyl acetate = 2:1), whereby title 
compound (2.10 g, guant . ) was obtained as a yellow solid. 

15 1 H-NMR (CDC1 3 ) 6: 3.75(2H,s), 3.89(lH,s), 

6.49(l/3H,d, J=8.8Hz) , 7.1-7.4 (16H,m) , 
7. 61 (1/3H, dd, J=8 .8,1. 5Hz) , 7.78(2/3H,d,J=8.8Hz), 
7.87 (2/3H,dd,J=8. 8, 1.5Hz) , 7 . 9 6 ( 1 /3H, s ) , 8 . 02 (2/3H, s) . 
MS (FAB) m/z: 419 (M+H) + . 

20 [Referential Example 334] Sodium thiazolo [ 5, 4-c] pyridine- 

2-carboxylate 

Ethyl thiazolo [5, 4-c] pyridine-2-carboxylate (J. 
Heterocyclic Chem. , 27, 563(1990) (0.61 g) was dissolved in 
tetrahydrof uran (12 ml) . To the resulting solution, a IN 

25 aqueous sodium hydroxide solution (3 ml) was added, 

followed by stirring at room temperature for 30 minutes. 
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The insoluble matter was collected by filtration. Without 
purification, it was provided for the subsequent reaction 
as it was. 

1 H-NMR (DMSO-d 6 ) 8: 7 . 95 ( 1H, d, J=5 . 9Hz ) , 8 . 57 ( 1H, d, J=5 . 9Hz ) , 
9.27 (1H, s) . 

[Referential Example 335] 1- [ ( 5-tert-Butoxycarbonyl- 
4,5,6, 7-tetrahydrothieno [3, 2-c] pyridin-2-yl ) methyl ] -4- [ (6- 
chloronaphthalen-2-yl ) sulf onyl ] piperazine 

In the same manner as in Referential Example 321, the 
title compound was obtained using 5-tert-butoxycarbonyl-2- 
f ormyl-4 ,5,6, 7-tetrahydrothieno [ 3 , 2-c] pyridine (W094/21599) 
and 1- [ (6-chloronaphthalen-2-yl) sulf onyl ] piperazine 
hydrochloride as starting materials. 

X H-NMR (CDC1 3 ) 5: 1.47(9H,s), 2 . 53-2 . 62 ( 4H, m) , 2.72(2H,br 
s), 3. 10 (4H,br s) , 3 . 59 (2H, s) , 3 . 66 (2H, br s) , 4.38(2H,s), 
6.54 (1H,S) , 7.57 ( 1H, dd, J=8 . 8 , 2 . 0Hz ) , 

7.76(lH,dd, J=8.8,2.0Hz) , 7 . 87 -7 . 94 ( 3H, m) , 8.29(lH,s). 
MS (FAB) m/z: 562 [(M+H) + ^ CI 35 ], 564 [(M+H) + , CI 37 ]. 
[Referential Example 336] 3- ( 5-tert-Butoxycarbonyl- 
4,5,6, 7-terahydrothieno [3, 2-c] pyridin-2-yl ) propionic acid 
Under ice cooling, sodium hydride (about 60% in oil, 
126 mg) was added to tetrahydrof uran (10 ml) . After 
stirring for 5 minutes, ethyl diethylphosphonoacetate (0.42 
ml) was added dropwise and the resulting mixture was 
stirred for 30 minutes under ice cooling. To the reaction 
mixture, a solution of 5-tert-butoxycarbonyl-2-f ormyl- 
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4, 5, 6, 7-tetrahydrothieno[3, 2-c]pyridine (W094/21599) (360 
mg) in tetrahydrof uran (10 ml) was added dropwise, followed 
by stirring for 1 hour under ice cooling. The reaction 
mixture was then concentrated under reduced pressure. 
5 Ethyl acetate was added to the concentrate. The mixture 
was washed with water and saturated aqueous NaCl solution 
and dried over anhydrous sodium sulfate. The residue 
obtained by distilling off the solvent under reduced 
pressure was purified by chromatography on a silica gel 

10 column (hexane : ethyl acetate = 5:1), whereby a yellow oil 

(515 mg, quant) was obtained. 

The resulting oil (1.38 g, 4.09 mmol) was dissolved in 
methanol (40 ml) , followed by the addition of 10% palladium 
carbon (0.20 g) . The mixture was subjected to catalytic 

15 reduction for 1 hour under normal pressure. After the 

removal -of the catalyst by filtration, the filtrate was 
concentrated under reduced pressure, whereby pale yellow 
oil (1.41 g, quant.) was obtained. 

The oil (1.3"8 g, 4.07 mmol) was dissolved in 

20 tetrahydrof uran (15 ml), followed by the addition of 

ethanol (10 ml) and a IN aqueous sodium hydroxide solution 
(8 ml). The resulting mixture was heated under reflux for 
30 minutes. To the reaction mixture, IN hydrochloric acid 
and ethyl acetate were added to separate the organic layer. 

25 The organic layer was dried over anhydrous sodium sulfate 

and distilled under reduced pressure to remove the solvent, 
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whereby the title compound (1.28 g, quant.) was obtained as 
a colorless oil. 

1 H-NMR (CDCI3) 5: 1.48<9H,s), 2 . 7 0 { 2H , t , J=7 . 3Hz ) , 
2.76(2H,br s) , 3 . 09 (2H, t , J=7 . 3Hz) , 3.70(2H,s), 4.40(2H,s), 
6.51 (lH,s) . 
MS (FD) m/z: 311M + . 

[Referential Example 337] (E) -3- ( 5-tert-Butoxycarbonyl- 
4,5,6, 7-tetrahydrothieno [3, 2-c] pyridin-2-yl ) acrylic acid 

In the same manner as in Referential Example 336 
except that hydrolysis was carried out instead of catalytic 
hydrogenation, whereby the title compound was obtained. 
1 H-NMR (CDCI3) 5: 1.49(9H,s), 2.85(2H,br s), 3.73(2H,br s), 
4.47{2H,s), 6. 12 (1H, d, J=15. 4Kz) , 6. 38 (1H, s) , 
7.77 (lH,d, J=15.4Hz) . 
MS (FD) m/z: 309M + . 

[Referential Example 338] 1- (E) -3- ( 5-tert-Butoxycarbonyl- 
4,5,6, 7-tetrahydrothieno [ 3, 2-c] pyridin-2-yl ) propenoyl ] - 4- 
[ ( 6-chloronaphthalen-2-yl ) sulf onyl] piperazine 

In the same manner as in Referential Example 319, a 
reaction was effected using (E) -3- (5-tert-butoxycarbonyl- 
4, 5, 6, 7-tetrahydrothieno [3, 2-c] pyridin-2-yl) acrylic acid 
and 1- [ (6-chloronaphthalen-2-yl) sulf onyl ] piperazine 
hydrochloride as starting materials, whereby the title 
compound was obtained. 

1 H-NMR (CDCI3) 5: 1.47 (9H,s), 2.80(2H,br s), 
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3.12 (4H,t, J=4.9Hz) , 3 . 4 6-3 . 8 6 ( 6H, m) , 4.41(2H,s), 
6.39(lH,d, J=15.1Hz) , 6.83(lH,s), 7 . 55-7 . 78 ( 3H, m) , 7.89- 
7.92(3H,m), 8.30(lH,s). 

MS (FD) m/z: 601 (M\ CI 35 ), 6 0 3 (M + , CI 37 ). 
5 [Referential Example 339] 1- [ 3- ( 5-tert-Butoxycarbonyl- 

4,5,6, 7-tetrahydrothieno [3, 2-c] pyridin-2-yl ) propionyl J -4- 
[ (6-chloronaphthalen-2-yl) sulf onyl ] piperazine 

In tetrahydrof uran (10 ml), 3- ( 5-tert-butoxycarbonyl- 
4,5,6, 7-tetrahydrothieno [3, 2-c] pyridin-2-yl ) propionic acid 

10 (445 mg) was dissolved, followed by the successive dropwise 

addition of N-methylmorpholine (170 pi) and isobutyl 
chloroformate (210 pi) at -20°C. After stirring at -20°C 
for 10 minutes, a solution of 1- [ ( 6-chloronaphthalen-2- 
yl ) sulf onyl ] piperazine hydrochloride (607 mg) which had 

15 been dissolved in dichloromethane (10 ml) was added. After 

stirring at -20°C for 10 minutes, the reaction mixture was 
warmed up to room temperature. The reaction mixture was 
concentrated under reduced pressure. The residue was then 
dissolved in dichloroethane . The resulting solution was 

20 washed with IN hydrochloric acid, a saturated aqueous 

solution of sodium bicarbonate and saturated aqueous NaCl 
solution, dried over anhydrous sodium sulfate and then 
distilled under reduced pressure to remove the solvent. 
The residue was purified by chromatography on a silica gel 

25 column (hexane : ethyl acetate = 4:1 to 2:1), whereby the 
title compound (625 mg, 72%) was obtained. 
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1 H-NMR (CDCI3) 5: 1.47(9H,s), 2 . 53 (2H, t, J=7 . 5Hz) , 
2. 68 (2H,br s) , 2 . 99-3 . 10 ( 6H, m) , 3 . 51-3 . 55 (2H, m) , 3.64(2H,br 
s), 3.72-3.77 (2H,m) , 4.34(2H,s), 6.43(lH,s), 
7.59(lH,dd, J=8.8,2.0Hz) , 7 . 74 ( 1H, dd, J=8 . 8 , 2 . OHz ) , 7.88- 
5 7. 94 (3H,m) , 8. 30 (1H, s) . 

MS (FAB) m/z: 604 [(M+H) + , CI 35 ], 606 [(M+H) + , CI 37 ]. 
[Referential Example 340] 3- ( 5-tert-Butoxycarbonyl- 
4,5,6, 7-tetrahydrothieno [3, 2-c] pyridin-2-yl ) propanal 
In dichloromethane (100 ml), ethyl 3-(5-tert- 

10 butoxycarbonyl-4, 5, 6, 7-tetrahydrothieno [3, 2-c] pyridin-2- 

yl) propionate (1.68 g) obtained in Referential Example 336 
was dissolved. After stirring at -78°C for 10 minutes, 
diisobutylalurninurn hydride (a 0.S8M hexane solution, 7.50 
ml) was slowly added dropwise. After stirring at -78 °C for 

15 10 minutes, methanol (50 ml) was added, followed by warming 

up to room temperature. The reaction mixture was 
concentrated under reduced pressure. To the residue, 
dichloromethane and a saturated aqueous solution of 
ammonium chloride were added, followed by Celite 

20 filtration. The organic layer was separated from the 

filtrate, washed with saturated aqueous NaCl solution, 
dried over anhydrous sodium sulfate and distilled to remove 
the solvent. The residue was purified by chromatography on 
a silica gel column (hexane : ethyl acetate = 5:1), whereby 

25 the title compound (935 mg, 55%) was obtained. 

1 H-NMR (CDCI3) 8: 1.48(9H,s), 2 . 7 6 ( 2H , br s ) , 



